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FOREWARD 


A Demonstrated  Mean  Time  Between  Failure  (DMTBF)  Tost  was 
performed  on  the  AN/GRC-171  Multichannel  UHF/AM  Transceiver 
as  required  by  contract  F34001 -73-C-O69I  The  results  of 
this  testing  provide  pricing  information  on  the  contract 
ootions.  Testing  was  conducted  at  the  Sacramento  ALC 
Service  Engineering  Test  Laboratory.  A list  of  key  test 
force  personnel  follows. 

Name  Function  Office 

Tavares,  Robert  J.  Lt  Test  Director  AFLC/MMCREA 

McGee,  Joseph  L.  Lead  Engineer  AFLC/MMCREA 

Fogel , Charles  Radio  Repairer  AFLC/MAIPFB 

Westbr-ook,  William  Radio  Repairer  AFLC/MAIPFB 

McCallum,  Duncan  Contractor  Technical  Collins  Radio 

Representative 


ABSTRACT 

\ 

The  DMTBP  test  on  the  AN/GRC-171  was  accomplished  at  McClellan 
AFB,  CA  during  the  period  of  22  Sep  75  through  I3  Jun  75. 
Testing  was  conducted  in  the  Service  Engineering  Test  Labor- 
atory in  a simulated  operational  environment. 

All  test  radios  were  controlled  and  operated  by  Automatic  Test 
Equipment  (ATE).  Bench  tests  were  conducted  during  testing  to 
monitor  daily  radio  performance  and  determine  any  failures 
undetected  by  the  ATE. 
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1 . INTRODUCTION 


1.1  Background!  The  AN/GRC-171  Simulated  Operational  Test 
was  included  in  the  original  procurement  action  to  provide 
pricing  infortiation  based  on  a Demonstrated  Mean  Time  Between 
Failure  (I^TBP).  An  analysis  based  on  life  cycle  costs  was 
conducted  to  determine  maintenance  cost  to  support  the  trans- 
ceiver as  a result  of  different  MTBPs . Cost  incentives  and 
penalties  were  provided  based  on  the  number  of  MTBP  hours 
above  or  below  predetermined  limits. 

1 .2  Implementation:  The  actual  DMTBF  hours  were  to  be 

determined  by  a Simulated  Operational  Test.  The  cost 
incentives  would  be  paid  as  increased  unit  price  on  con- 
tract options  I and  II.  Pricing  penalties  including 
rejection  of  the  options  were  included  to  penalize  a 
deficient  product. 

2.  TEST  ARTICLE 

2.1  Description;  The  Radio  Set  AN/GRC-171  is  a UHP  trans- 
ceiver  intended  for  worldwide  use  in  the  air  traffic  control 
environment.  The  equipment  provides  AM  and  wideband  data 
communications  on  any  1 of  7,000  channels  (25  Khz  spacing) 

in  the  225-  to  399.975  Mhz  band.  The  equipment  is  completely 
solid  state  providing  20  watt  AM  carrier  output  and  3 micro- 
volt receiver  sensitivity. 

2.2  Remote  Control:  The  Radio  Set  Control  (C-7999)/GRC-1 71 

contains  controls  for  remote  frequency  selection,  power  on/ 
off,  squelch  on/off,  and  receive  audio  level  control.  The 
remote  control  is  edge  lighted  and  contains  a transceiver 
"ready"  indicator  lamp. 

2.3  Intended  Use:  The  Radio  Set  AN/GRC-171  will  typically 

be  installed  in  the  cab  of  an  airport  control  tower,  within 
the  operations  room  of  a radar  approach  control  facility 
(RAPCON)  or  in  the  mobile  van  of  a ground  control  approach 
facility  (GCA)  or  mobile  RAPCON.  In  the  control  tower  and 
RAPCON  environments,  the  transceiver  typically  would  be 
employed  as  an  emergency  backup  in  the  case  of  failures  of 
remote  transmitters  or  receivers.  In  the  GCA  and  mobile 
RAPCON  environments,  the  transceiver  may  be  employed  as 
either  a normal  communications  device  during  tactical  oper- 
ations or  as  an  emergency  backup.  The  transceiver  also  may 

be  employed  as  a versatile  backup  device  at  transmitter  sites, 
receiver  sites,  and  colocated  VHP/UHP  transmitter/receiver 
sites  to  provide  immediate  resjxjnse  in  case  of  additional 
channel  requirements  or  failure  of  an  operational  channel. 

At  remote  locations  such  as  radar  sites,  it  is  possible  that 
the  transceiver  may  be  employed  singly  or  in  small  numbers 
to  provide  ground  air  channel  capacity  for  air  traffic 
control  communications  purposes. 
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3 . TEST  PLAN 

3.1  A copy  of  the  DMTBF  test  plan  is  included  in  this  report  | 
for  background  information.  The  DMTBP  test  responsibility  i 
has  been  transitioned  to  CEM  Management  Division's  Radio  Unit  i 
(MMCREA)  due  to  functional  reorganization  of  SM-ALC. 


TEST  PLAN 
MMBE  1-75 
22  Sept  1975 


TEST  PLAN  FOR 

SmOLATED  OPERATIONAL  TEST  OF 


AN/GRC-171  TRANSCEIVER 


TEST  PIAN  FX)R  SIMULATED  OPERATIONAL 
TEST  OF  AN/GRC-171  TRANSCEIVER 


1.0  SCOPE  This  docunent  delineates  the  general  testing  plan  and 
methods  tdilch  will  be  used  to  accomplish  testing  In  a simulated 
operational  environment  In  order  to  establish  a Demonstrated  Mean 

Mme  Between  Failure  (DMTBF)  for  the  production  AN/ORC-171  Transceivers. 

2.0  APPLICABLE  DOCUMENTS 

TECHNICAL  EXHIBIT  OCNEE  66-69A,  l8  October  1967,  Including 
Clarifications  and  Amendknents  thereof. 

CONTRACT  F3li601-73-C-0691 

In  the  event  of  conflict  between  this  document  and  applicable 
documents,  the  applicable  documents  shall  govern. 

3.0  TEST  LOCATION  The  testing  to  establish  a DMTBF  will  be  accomplished 
by  the  Government  at  McClellan  APB,  Sacramento,  California  in  the 
Engineering  Test  Laboratory.  All  facilities,  test  equipment,  instrumen- 
tation monitoring  equipment  and  other  associated  equipment  (except  for 
logistic  support  required  to  repair  failed  AN/GRC-171  units)  required 
for  this  test  will  be  provided  by  the  Government.  The  transceivers  to 

be  tested  will  be  installed  in  the  teat  configuration  by  Government 
personnel  at  the  test  site. 

U.O  TEST  ProsONNEL  Testing  will  be  accomplished  by  Government  personnel 
under  the  direction  of  the  Sacramento  ALC  Service  Engineering  Division. 

A test  director  from  the  Sacramento  ALC  Service  Engineering  Division  will 
be  designated  who  will  be  responsible  for  the  overall  management  of  the 
test.  Government  personnel  as  determined  necessary  by  the  test  director 
for  proper  conduct  of  the  test  will  be  on-site  during  the  normal  duty 
hours  of  a UO-hour  work  week.  The  test  will  be  sufficiently  automated 
and  organized  so  that  testing  can  continue  unattended  during  other  periods 
of  time.  The  test  director  may,  however,  at  his  own  option,  elect  to  have 
test  personnel  on-site  at  any  time. 

5.0  ON-SITE  CONTRACTOR  PERSONNEL  The  contractor  is  required  to  have  a 

representative  present  at  the  test  site  during  normal  duty  hours  throughout 
the  test.  The  contractor  representative  >r<J.l  be  on-site  for  the  purpose 
of:  (a)  witnessing  the  failures  verified  by  the  Government  test  personnel; 

(b)  assisting  Government  personnel  in  failure  analysis;  and  (c)  perform 
adjustments,  repair,  replacement,  or  maintenance  necessary  to  restore  a 
failed  unit  to  an  operational  status,  as  airected  by  the  Government.  The 
contractor  representative  will  not  be  considered  a part  of  the  test  team. 
The  contractor  representative  shall  not  perform  any  of  the  above  tasks 
except  by  specified  direction  of  the  test  director. 
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6.0  TEST  UNITS  DPRATION  OF  TESTS  Test  units  shall  consist  of  thirty 
(plus  3 tacinq))  AN/CM-ItIs  selected  at  random  by  the  Gov’emment  from  the 
first  three  months  production  quantity.  Eleven  units  shall  be  selected 
from  each  of  the  first  three  months  of  production.  The  transceivers 
selected  shall  be  shipped  to  the  test  site  following  each  of  the  first 
three  months  of  production.  As  each  lot  is  received  at  the  test  facility, 
they  will  be  given  a pre-test  checkout  (see  Appendix  II)  and  the  first 
ten  units  per  lot  to  successfully  ccmplete  this  procedure  shall  be  placed 
under  test.  Ihe  testing  shall  continue  until  5«000  calendar  hours  have 
been  accuamlated  on  the  third  lot  to  be  received  and  put  under  test.  The 
eleventh  unit  from  each  lot  shall  be  held  in  non-operational  standby  and 
placed  in  test  only  in  the  event  that  one  of  the  units  under  test  cannot 
be  returned  to  a serviceable  condition. 

6.1  PRE-TEST  CHECKOUT  Each  transceiver  received  at  the  test  facility 
will  be  subjected  to  a pre-test  checkout  by  the  Government  to  verify  that 
it  meets  the  requirements  specified  in  Technical  Exhibit  OCNEE  66-69A 
before  IMTBF  testing  starts.  This  test  procedure  is  contained  in  Appendix 

n. 

7.0  TEST  CONDiriCWS 

7.1  INVIRONMENTAL  The  test  transceivers  will  be  Installed  in 

enclosed  equipment  racks  in  a specially  designated  area  of  the 

Sacramento  AIC  Engineering  Test  Laboratory.  The  transceiver  cabinet 
®i>^  temperature  will  be  continuously  monitored  and  transceivers 
will  not  be  operated  in  ambient  air  temperatures  above  C. 

In  no  case  will  test  conditions  exceed  the  limits  specified  in 
Technical  Exhibit  OCNEE  66-69A. 


7.2  POWER  SODRCE  The  transceivers  under  test  will  be  operated  from 
standard  60Hs  comerclal  power.  The  primary  power  source  for  operation 
of  the  transceivers  will  be  continuously  measured  and  recorded. 

8.0  TEST  SET-OP  AND  OPERATOR  The  transceivers  will  be  installed  in  a 
test  configuration  to  permit  operation  simulating  that  of  the  normal 
operational  environment.  The  test  units  will  be  operated  in  a manner  and 
modes  simulating  operational  usage,  and  performance  parameters  will  be 
monitored  during  this  time  to  detect  failures  and  time  of  failures. 
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8.1  IRANXEIViRS  UNDER  TEST  The  transceivers  will  be  connected 
back-to-back  in  pairs  through  RF  attenuators  to  pennit  one  transceiver 
to  operate  as  a transmitter  i^ile  its  appropriate  mate  operates  as  a 
receiver.  During  the  teat  the  transceivers  will  be  alternately  keyed 
and  unkeyed  by  use  of  an  automatic  switching  device  so  that  during  any 
one  time,  one  transceiver  of  each  pair  is  transmitting  and  the  other  is 
receiving.  The  transmit/receive  time  cycle  will  be  6 minutes  transmit, 
six  minutes  receive  and  in  no  case  will  exceed  the  duty  cycle  limits 
specified  in  OCNEE  66-69A.  The  transmitting  transceiver  will  be  modulated 
for  one-half  its  transmit  cycle  with  an  audio  tone  from  a signal  generator, 
a digital  bit  stream,  or  a voice  signal  from  a tape  recorder  or  microphone. 
The  output  of  the  receiving  transceiver  will  be  connected  to  an  output 
monitor.  RF  power  levels  of  the  transmitting  transceiver  will  be  routed 
through  coupling  devices  to  an  output  monitor  and  measurements  will  be 
taken  during  the  unmodulated  half  of  the  transmit  cycle.  Ihe  operating 
frequency  of  each  transceiver  will  be  changed  twenty-four  times  a day 
under  normal  operating  conditions.  A frequency  monitoring  device  will 
monitor  transceiver  frequencies  during  the  transmit  cycle.  In  addition, 
daily  bench  tests  will  be  conducted  on  all  transceivers  under  test  to 
monitor  transceiver  performance  degradation  (see  Appendix  II).  All 
transceivers  will  be  "ON"  continuously  except  when  thqr  may  be  turned 
OFF  as  a result  of  a failure  or  indicated  failure,  during  any  test 
configuration  preventive  maintenance  (scheduled  or  unscheduled),  or 
during  dally  bench  tests. 


i 

y 


i 

i 


8.2  MONITORING  TOR  FAILURE  INDICATION  The  test  configuration  will 
contain  instrumentation  which  will  be  used  to  detect  failures.  Through 
the  use  of  this  monitoring,  and  by  the  performance  of  daily  bench  tests, 
various  transceiver  parameters  and  performance  indicators  such  as  audio, 
output,  transmitter  output,  transmitter  frequency,  percent  modulation, 
slgnal-to-nolse  ratio,  AGO  voltage,  etc.,  will  be  monitored  or  measured 
to  obtain  indications  of  transceiver  performance.  Manual  operation  and 
monitoring  may  also  be  done  for  any  portion  of  this  test  at  the  option 
of  the  Government. 


9.0  INDICATED  FAILURE  ANA^SIS  AND  VERIFICATION  OF  FAILURE  When  an 
indication  of  transceiver  failure  is  observed  during  the  test,  an  analysis 
of  the  transceiver  under  test  and  the  test  configuration  will  be  accomplished 
utilizing  the  transceiver  built-in  test  equipment  amd  external  test  equipment. 
If  this  analysis  reveals  that  the  transceiver  does  not  meet  the  requirements 
specified  in  TechnicaI~Exhlbit  OCNEE  66-69A,  the  Indicated  failure  will  be 
identified  as  a verified  failure.  Any  other  failures  detected  during  this 
analysis  including  those  attributable  to  the  test  configuration,  will  be 
considered  verified  failures. 
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9.1  FAILURE  CRITEm  AND  RELE7aiCY  OF  FAILURES  A failure  in  a unit  is 
defined  as  any  malfunction  which  requires  adjustment,  repair,  replacement, 
or  maintenance  to  restore  the  unit  to  an  operational  status.  Operational 
status  of  a unit  is  defined  as  operation  of  that  unit  in  accordance  with 


the  requirements  established  by  the  OCAMA  Technical  Exhibit  OCNEE  66-69A 
dated  l8  October  1967,  including  amendments,  and  clarifications  pertaining 
thereto.  Any  failure,  trtiether  the  failure  is  identified  as  a result  of 
an  Indicated  failure  during  test,  the  analysis  process,  bench  test  or 
random  checks,  will  be  considered  a verified  failure  for  the  purpose  of 
this  test.  Except  for  the  following,  any  failure  in  a unit  will  be 
considered  relevant. 

(a)  Failure  of  test  equipment  or  monitoring  equipment  that  is 
external  to  the  -onlt. 

(b)  Failure  or  loss  of  dectrical  power  source  to  the  Tinlt  under 

test. 

(c)  Failure  caused  by  damage  resulting  trom  external  accident. 

(d)  Failure  caused  by  improper  operation  or  maintenance  by 
Government  personnel. 

(e)  Secondary  failures  resulting  directly  from  a primaiy  failure. 

(f)  Elapsed  time  Indicators. 

The  determination  as  to  >diether  a failure  is  applicable  to  the  exceptions 
"a"  through  "f"  above  shall  be  made  by  the  Sacramento  ALC  Ehgineering  Test 
Director  or  his  delegated  representative.  The  contractor  may  submit  to 
the  Procuring  Contract  Officer  (PCO)  and  the  Sacramento  ALC  Engineering 
Test  Director,  any  evidence  in  an  attempt  to  prove  that  a failure  should 
not  be  considered  relevant. 

10.0  REPAIR  AND  RESTCRATION  OF  FAILED  UNITS  TO  TEST  After  a failure  is 
verified,  if  the  transceiver  can  be  restored  to  operation  by  replacement 
of  moaules,  the  government  personnel  will  replace  the  module  (or  modules) 
and  the  unit  will  be  returned  to  test.  The  failed  module  will  then  be 
repaired  by  the  contractor.  After  the  module  is  repaired,  that  module 
will  be  returned  to  its  original  transceiver  and  testing  will  continue. 
During  repair,  the  established  base  line  configuration  of  the  module  will 
not  be  altered.  If  the  transceiver  cannot  be  readily  restored  to  operation 
by  module  replacement,  the  entire  transceiver  will  be  replaced  in  the 
test  configuration  by  one  of  the  backup  units  until  such  time  as  the  fhiled 
transceiver  has  been  repaired  by  the  contractor.  At  that  time,  the  repaired 
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transceiver  may  be  put  back  in  the  test  or  used  as  a backup  unit  at  the 
discretion  of  the  Government.  The  contractor  Is  responsible  for  providing 
all  parts  and  materials  required  for  repair  of  failed  modules  and 
transceivers. 

10.1  REPAIR  VERIFICATION  TIME;  When  repairs  to  a transceiver  have  been 
completed,  a AS  hours  Failure  Free  verification  period  will  be  accomplished. 
Test  time  accumulated  during  this  period  will  not  be  counted  and  any  failures 
to  the  repaired  transceiver  occurlng  during  this  time  will  be  considered 
non-relevant.  In  the  event  of  a failure  occurlng  during  the  verification 
period  re-repalr  will  be  accomplished  until  AS  consecutive  Failure  free 
hours  have  accumulated. 

11.0  COUNTING  OF  FAILURES:  Any  Independent  (primary)  failure  discovered 

during  the  failure  analysis  shall  be  counted  as  a separate  failure  for 
the  purpose  of  computing  the  DMTBF.  However,  any  dependent  (secondary) 
failure  resulting  from  an  Independent  (primary)  failure  will  not  be 
counted  as  a separate  failure  If  the  dependent  failure  Is  verified  at 

the  same  time  as  the  Independent  failure. 

12.0  RECORD  OF  EVENTS  AND  TEST  TIME;  A test  log  will  be  kept  for  each 
transceiver.  All  events  and  times  pertaining  to  each  transceiver  which 
have  a bearing  on  establishing  the  time  of  failure  and  determining  the 
test  time  will  be  recorded^  In  the  test  log. 

12.1  TIME  OF  FAILURE;  Time  of  failure  shall  be  recorded  as  the  moment 
In  time  that  an  Indication  of  failure  was  recorded  on  the  test  monitoring 
equipment,  whether  or  not  the  verified  failure  Is  the  same  as  the  Indicated 
failure.  If  a failure  Is  discovered  and  verified  when  there  was  no 
Indicated  failure  recorded  by  the  test  monitoring  equipment,  the  time  of 
failure  will  be  the  moment  In  time  that  the  failure  was  discovered. 

12.2  TEST  TIME;  Test  time  Is  the  period  of  accumulated  time  the  unit 
Is  under  test  except  for  time  out  for  failures  (l.e.,  the  period  of  time 
between  the  time  of  failure  and  the  time  that  the  unit  was  put  back  under 
test) . Official  accumulation  of  test  time  for  each  transceiver  will  begin 
when  the  transceiver  Is  placed  Into  test  after  the  pre-test  checkout  specified 
In  paragraph  6.1  of  this  test  plan.  Test  time  will  accumulate  until  the  time 
a verified  failure  occurs  on  the  transceiver  or  until  the  end  of  the  test 
period  In  the  event  that  there  Is  no  failure.  Test  time  will  continue  to 
accumulate  after  the  failed  unit  is  restored  to  operation  and  placed  back 
under  test.  If  a failure  Is  verified,  the  period  of  time  from  occurrence 

of  the  failure  and  the  time  required  to  conduct  a failure  analysis  and  put 
the  unit  back  Into  operational  status  will  not  count  as  test  time;  If  no 
failure  is  verified,  the  time  will  count  as  test  time.  Repair  verification 
time  will  not  be  counted  as  test  time. 

13.0  DETAILED  TEST  PROCEDURES:  Detailed  test  procedures  necessary  to 

implement  this  test  plan  are  contained  In  Appendixes  I and  II. 
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DMTBF  TEST  SET  OPERATION 


1.  SCOPE  This  document  outlines  the  general  operation  of  the  M4TBF 
Tbst  Configuration. 

1.1  The  AN/CSlC-171  Automatic  Teat  Equipment  (ATE)  Is  designed  to 
perform  three  primary  functions.  First,  the  ATE  will  provide  control 
of  the  30  transceiver  teat  samples.  This  control  will  Include  keying 
signals,  automatic  frequency  channeling,  and  a variety  of  modulaticvi 
sources.  The  second  function  Is  to  measure  and  record  transmitter 
unmodulated  RF  power  and  frequency,  and  receiver  audio  output.  Along 
with  time  of  day,  these  three  parameters  will  be  recorded  on  a model 
37  teletype.  The  final  function  is  the  monitoring  of  the  three 
parameters  to  verify  the  transceivers  are  still  operating  within 
acceptable  limits.  When  a potential  failure  occurs,  the  current  status 
will  be  printed  out  and  flagged.  It  must  be  emphasized  that  this  test 
set  will  not  confirm  a failure,  this  must  be  accomplished  manually  by 
the  test  team. 

2.  THECRY  AND  OPERATION 


2.1  The  ATE  is  controlled  by  timing  pulses  produced  by  an  ATCC  3000 
digital  clock.  A Master  Control  Unit  (MCU)  divides  and  gates  these 
pulses  to  provide  the  appropriate  control  pulses  to  two  primary  stepping 
relays  which  are  used  to  determine  test  phase. 

2.1.1  The  cycling  of  the  back-to-back  transceiver  pairs  is  divided  into 
four,  three  minute  phases.  The  following  conditions  are  applied  to  the 
transceivers : 

Phase  0:  Odd  numbered  transceivers  transmit  unmodulated  signal 
while  even  numbered  transceivers  receive.  ATE  measuring  equipment  will 
monitor  odd  transceivers  RF  power  and  frequency. 

Phase  1:  Odd  transceivers  transmit  modulated  signal  i^ile  even 

transceivers  receive.  ATE  monitors  even  transceivers  audio  output. 

Phase  2t  Even  numbered  transceivers  now  transmit  unmodulated 
signal  t^ile  odd  numbered  transceivers  receive.  ATE  measuring  equipment 
will  monitor  even  transceivers  RF  power  and  frequency. 

Phase  3«  Even  transceivers  transmit  modulated  signal  while  odd 
transceivers  receive.  ATE  monitors  odd  transceivers  audio  output. 

2.1.2  Each  phase  is  subdivided  into  15  steps.  The  pulse  controlled 
stepping  switches  will  connect  the  proper  transceiver  outout  to  the 
jpproprlate  measuring  devices.  For  example,  during  Phase  0,  steo  1, 
the  RF  output  of  transceiver  #1  is  routed  to  the  frequency  counter  and 
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power  meter.  During  step  2,  the  RF  output  of  transceiver  #3  is  routed, 
and  so  on.  This  process  is  duplicated  for  receiver  measurenents  by  a 
DVM  during  Phase  1.  At  the  end  of  Phase  1,  the  transceivers  pair 
kejrlng  is  changed  and  the  process  described  above  is  repeated.  The 
transceiver  pairs  will  run  through  these  phase  cycles  five  times  per 
hour. 

2.2  The  operating  frequencies  of  the  transceiver  pairs  are  automatically 
changed  every  hour  with  a minimum  of  7 HHZ  separation  between  transceiver 
pairs.  The  frequencies  of  the  transceivers  are  measured  during  Phases 

0 and  2. 

2.3  Hard  copy  printouts  of  time  of  day,  phase  and  transceiver,  RF  po^er, 
frequency  and  receiver  audio  output  will  be  made  hourly.  In  addition, 
digital  comparators  will  be  used  to  monitor  pre-set  tolerance  limits 

and  deviations  will  result  in  hardcopy  printouts  for  the  affected 
transceivers.  These  printouts  (both  routine  and  flagged)  will  be  used 
to  monitor  transceiver  performance  and  indicate  possible  failures. 

2.1i  The  temperature  in  the  vicinity  of  each  transceiver  will  be 
continuously  monitored.  In  the  event  of  a temperature  exceeding  42°  C. 
the  ATE  will  automatically  shut  down  and  the  transceivers  will  revert 
to  receive  mode  of  operation. 


2.5  REICTE  CuNTOOL  UNITS  A separate  test  configuration  sfiail  be  con- 
structed  to  apply  power  to  the  remote  control  units  of  each  transceiver. 
The  control  units  will  remain  energized  for  the  duration  of  the  test 
except  when  being  subjected  to  bench  tests.  Each  control  unit  will  be 
exercised  every  t»»o  days  by  using  it  with  its  associated  transceiver 
during  the  transceiver’s  daily  bench  testa. 

3.  APpmONj^  TESTS  In  addition  to  normal  test  set  operation,  the 
following  additional  tests  will  be  conducted  to  monitor  transceiver 
performance  and  parameters. 

3.1  A pre-teat  checkout  will  be  conducted  by  the  test  team  under  the 
direction  of  the  Sacramento  ALC  Service  Engineering  Test  Director.  This 
test  will  be  used  to  varlfy  proper  transceiver  operation  before  start 
of  testing.  This  same  test  will  be  used  for  the  daily  bench  test  as 
described  in  3«1>2  of  this  document. 

3.1.2  A daily  bench  test  will  be  ccmducted  on  all  transceivers  under 
test  each  duty  day  until  test  completion.  A detailed  test  plan  is 
included  in  Appendix  II. 

li.  PERSOMBL  Only  test  team  personnel  directed  by  the  test  director 
will  l>e  allowed  to  operate  the  ATE,  accomplish  bench  tests,  pre-test 
checkouts,  or  verif^r  failures.  Contractor  representatives  may  assist 
at  the  discretion  of  the  Test  Director. 
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1.0  SCOPE  This  dociunent  outlines  the  procedures  to  be  used,  in  addition 
to  the  IMTBF  Test  Conflgiiration,  to  monitor  the  perfonnance  of  AN/ORC-171 
units  under  test. 

2.0  PURPOSE  The  purpose  of  these  tests  will  be  to  monitor  AN/ORC-171 

performance  and  provide  data  on  unit  degradation  during  the  entire  test 
period.  Each  unit  will  be  tested  prior  to  installation  in  the  test 
configuration.  In  addition,  all  units  under  test  will  be  manually 
tested  on  a daily  basis  (excepting  Saturdays,  Sundays, 

and  Holidays)  throughout  the  test  period.  These  units  shall  be  tested  in 
accprdance  with  the  procedures  outlined  herein.  Data  accumulated  from 
these  tests  will  be  recorded  and  logged.  At  the  completion  of  the  test 
period,  all  units  will  again  be  subjected  to  these  tests.  All  failures 
detected  during  this  period  will  be  considered  verified  failures  in 
accordance  with  the  requirements  outlined  in  the  test  plan  for  simulated 
operational  teat  of  AN/GRC-171  transceiver,  para  9.1.  The  data  acquired 
from  these  tests  will  be  used  to  analyze  AN/GRC-171  long  term  perfonnance 
and  detect  failures. 

3.0  TEST  TIME  All  units  will  be  subjected  to  the  bench  test  by  the  test 
team  an  a dally  basis  for  the  duratioi  of  the  EMTBF  test.  The  transceivers 
will  not  be  removed  from  the  test  racks  during  these  tests. 

l».0  TEST  SET-UP  See  Figure  1. 

5.0  LOCAL/REMOTE  OPERATION  Each  unit  under  test  will  be  alternately 
operated  in  the  local  and  remote  modes.  The  normal  cycle  will  be  one  working 
day  in  the  local  mode  followed  by  one  working  day  in  the  remote  mode  through- 
out the  test  duration.  An  indlcaticm  of  which  mode  was  used  will  be  indicated 
in  the  test  log. 

6.0  lEST  PROCEDURE 

6.1  RBCEI7ER  SENSITIVITY  Input  an  RF  signal  at  225.000  MH*  at  a level  of 
6 UV  (open  circuit)  modulated  3058  with  a 1 KHz  audio  signal.  Connect  the 
power  meter  to  the  main  audio  output.  Set  the  main  audio  gain  control  for 
120  MN  output.  With  the  test  unit  at  the  correct  channel,  set  the  audio 
analyzer  to  a reference  level.  Measure  and  record  the  audio  power  and  S-^N/N. 
^eat  the  measurements  for  channel  frequencies  of  300.000  and  399.975  MHz 
but  do  not  readjust  the  audio  power  output  at  each  setting.  The  power  level 
shall  be  not  less  than  (NLT)  20  dbm  and  the  S^N/N  ratio  shall  be  NLT  10  db. 

- CAUTION  - 

DISCONNECT  RF  GENERATOR  AND  CONNECT  RF  LOAD  PRIOR 
TO  PERygRMKO  ffUWgHITfa  TE5f5 
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6.2  TEl*Na<ITTHl  POWER  OUTPUT  Remove  the  audio  input  signal.  Key  the 
transceiver.  Measure  and  record  the  power  output  at  a radio  channel 
frequency  of  22^,000  MH*.  Repeat  the  above  for  channel  frequencies  of 
300.000  and  399.975  MHz.  The  power  output  will  be  NLT  l6.0  watts  and 
not  more  than  (NlfT)  31.8  watts. 

6.3  FREQUENCY  ACCURACY  Set  the  audio  input  to  0 volts  and  the  transceiver 

on  the  225.000  MHz  channel.  Key  the  transceiver.  Measure  and  record  the 
RP  carria*  frequency.  Repeat  the  measurements  for  channel  frequency  of 
300.000  and  399.975  MHz.  The  frequency  will  be  within  + .0005$  of  the 
channel  frequency.  ~ 

6.U  input  an  audio  signal  of  0.25  VRMS  at  a frequency  of  1000  Hz.  Set  the 
radio  channel  selector  to  300.000MHz.  Adjust  the  % modulation  coitrol  for 
90$  modulation  on  the  front  panel  meter.  Set  the  local  oscillator  5 MHz 
above  transceiver  frequency.  Measure  $ modulation  on  oscilloscope  imd 
record.  Repeat  the  above  steps  for  transceiver  frequencies  of  300.000  MHz 
and  399.975  MHz.  Do  not  readjust  modulation  control.  The  modulation 
percentage  shall  be  between  8l$  and  99$. 


6.5  BITE  Read  and  record  the  appropriate  front  panel  meter  reading  and 
the  test  point  voltages  under  the  c^eratlng  condition  specified  belov  at 
a channel  frequency  of  300.000  MHz  unless  otherwise  specified  below. 


WITH  NO  MODULATION  AND  TTIANSMITTING: 


Testpoints ! 


PA 

FWD 

METER;  FWD  PWR 

PA 

RET 

RFD  PWR 

ALC 

TEMP 

KEY 

+26 

+23 

+12 

+ 5 

-12 

WITH  90$  MODULATION  (1  KHz  AUDIO  SIGNAL)  AND  TRANSMITTING  t 

Testpoints ; XMIT  Audio  METER;  $ MOD 

RBDEIVai  MODE;  INPUT  A 30$  MODULATED  6 UV  (OPEN  CIRCUIT)  RF  SIGNAL; 

Testpoints:  SERVO  + 

SERVO  - 

Tune  Volt  (Channel  frequency  312.500  MHz) 

PLL  out 
PLL  Fault 
IF  AGO 
RCV  Audio 

The  limits  for  each  reading  shall  be  as  specified  on  the  data  sheet.  Be 
sure  the  losses  and  calibration  of  the  measuring  instruments  are  taken  into 
account  for  the  meter  power  and  modulation  limits. 
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AN/ORC-171  Ba»CH  CHECK 
DATA  SHEETS 


6.1  RECEIVER  SENSITIVITY 
TEST 

FREQITENCY 

225.000 


t 300.000 

[ 399.975 

f 

[ 6.2  TRANSMITTER  POWER  OUTPOT 

[ 

! TEST 

[ EREQUENCY 

(MHs) 

[ 

[ 225.00 

[ 

( 

I 300.00 

399.975 


6.3  frequency  ACCURACY 
TEST 

FREQITENCY 

(MHz) 

225.00 

300.00 


399.975 

6.U  MODULATTCTJ  PERCEMTACg: 


TEST 

EREXJUERCY 


(MHz) 

225.000 


1 


MAIN 

AUDIO 

S+N/N  LIMIT 

S+W/N 
NLT  10  dB 

AUDIO 

NLT  20  dBM 

POWER 

OUTPUT 

WATTS 

LIMIT 

NLT  16  WATTS 

NMT  31.8  WATTS 

RF  CARRIER 

FREQUENCY  LIMIT 

+ .0005JJ  OF 

TEST  FREQUENCY 


MOIXJLATION 

PERCENTAGE  LIMIT 

f 

8l  - 99% 


300.000 

399.975 
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6.5  BITE 
METER 


TEST  CONDITION 


POSITION  RE«)INQ 


LIMIT 


TRANSMIT  NO  MODULATION 
TRANSMIT  NO  MODULATION 
TRANSMIT  90%  MODULATION 
TRANSMIT  NO  MODULATION 
TRANSMIT  NO  MODULATION 
TRANSMIT  NO  MODULATION 
TRANSIT  NO  MODULATION 
TRANSIT  NO  MODULATION 

TEST  POINTS 

TEST  CONDITION 
transmit  no  MODUUTION 
TRANSMIT  NO  MODULATION 
TRANSMIT  NO  MODULATION 
TRANSMIT  NO  MODULATION 
TRANSMIT  90%  MODULATION 

RECEIVE  -3058  MODULATED 
RECEIVE  -3056  MODULATED 
RECEIVE  -3056  MODULATED 
RECEIVE  -3056  MODULATH) 
RECEIVE  -3056  MODULATED 
RECEIVE  -3056  MODULATED 
RECEIVE  -3056  MODULATED 


ll 


7V/D  PWR 

W 

♦1056  OF  6.2  ABOVE 

RFD  FWl 

W 

56  MOD 

56 

! 

♦1056  OF  6.1i  ABOVE 

*26 

V 

2li.5V  TO  27.5V 

*23 

V 

20.5V  TO  23.5V 

*12 

V 

11. OV  TO  13.1V 

♦ 5 

V 

li.6V  TO  5.6V 

-12 

V 

-11.0  TO  -13.1V 

TEST 

POINT 

VOLTAGE(V) 

LIMIT 

PA  Fvm 

0.5  TO  1.2V 

PA  RFD 

-0.2  TO  0.3V 

ALC 

0.5  TO  2.5V 

KEY 

0.05  TO  0.5V 

XMIT  AUDIO 

V 

0.6  TO  I.IV 

RMS 


SIGNAL  SERVOS  

0.0  TO  6.5V 

SIGNAL  SERVO-  

0.0  TO  6.5V 

SIGNAL  TUNE  VOLT  

0.1  TO  -O.IV 

SIOIAL  PLL  OUT  

0.2  TO  1.5V 

SIGNAL  PLL  FAULT 

2.0  TO  5.0V 

SIWAL  IF  AQC  

-0.3  TO  -0.7V 

SIGNAL  RCV  AUDIO 

V 0.l6  TO  0.3V 

RMS 

V-. 
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Attachment  1 


J - Guaranteed  Demonstrated  Mean  Time  Between  Failure  (E)MTBF) 

I.  Definition 

A.  Guaranteed  DMTBF  is  defined  as  the  ratio  of  total 
operating  hours  to  the  total  number  of  failures. 
Computation  of  the  DMTBF  shall  be  accomplished  by 
use  of  the  following  formula: 

Total  Operating  Hours 

ruiTRc  >=  At  Completion  of  Testing 

Total  Number  of  Failures 
At  Completion  of  Testing 

B.  Total  Operating  Hours  is  defined  as  the  total  time 
recorded  by  installed  Elapsed  Time  Indicators  (ETI) 
on  each  of  the  test  units  for  the  test  period  of 
time  specified  herein,  less  any  time  out  for  failures 
as  indicated  by  the  Government  monitoring  equipment 
and  test  log  record. 

1.  ETI's  will  be  installed  by  Government  personnel. 

2.  Government  personnel  will  install  the  units  and 
certify  that  they  are  ready  to  be  operated  in 
accordance  with  the  Test  Plan  specified  in  H.l. 
below. 

3.  Government  personnel  will  operate  the  units 
undergoing  best.  The  contractor  will  perform 
adjustment,  repair,  replacement,  or  maintenance 
and  provide  material  support  as  requested  by 

the  Government,  at  no  increase  in  contract  price. 

4.  The  contractor  is  required  to  have  a represen- 
tative present  during  normal  duty  hours  of  the 
Demonstration  Test  for  the  purpose  of  observing 
performance,  at  no  increase  in  contract  price. 

C.  The  total  Number  of  Failures  for  the  purpose  of  this 
DMTBF  computation  is  defined  as  the  total  numerical 
count  of  only  those  failures  certified  by  the  Pro- 
curing Contracting  Officer  (PCO)  as  being  relevant. 
The  contractor  may  submit  to  the  PCO  any  evidence  in 
an  attempt  to  prove  that  a failure  should  not  be 
considered  a relevant  failure. 
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D.  Unit 


For  the  purpose  of  this  clause,  a unit  is  defined  as 
the  UHF  AM  Transceiver,  AN/GftC-17i  supplied  as  Item  1 
under  this  contract. 

E.  failure 


1.  For  the  purpose  of  this  clause  only,  ^ failure  in 
the  unit  is  defined  as  any  malfunction  which  re- 
quires adjustment,  repair,  replacement,  or 
maintenance  in  order  to  restore  the  unit  to  an 
operational  status  as  defined  in  Paragraph  I.E.3. 
below. 

2.  Except  for  the  following,  any  failure  in  a unit 
will  be  considered  relevant  for  the  purpose  of 
computing  the  DMTBF: 

a.  Failure  or  loss  of  electrical  power  source 
to  the  unit  or  within  the  power  supply  cord. 

b.  Failure  of  test  instrumentation  or  monitoring 
equipment  that  is  external  to  the  unit. 

c.  Failure  caused  by  damage  resulting  from  ex- 
- ternal  accident. 

d.  Failure  caused  by  improper  operation  or 
maintenance  by  Government  personnel. 

3.  Operational  Status  of  a unit  is  defined  as  opera- 
tion of  that  unit  in  accordance  with  the 
requirements  established  by  the  OCAMA  Technical 
Exhibit  OCNEE  66-69A  dated  18  October  1*967  and 
clarifications  pertaining  thereto  (Reference 
Attachment  1 of  OCAMA  Letter  Request  for 
Technical  Proposals  dated  29  September  1971). 

F.  Test  Units 


Test  Units  will  consist  of  30  each  AN/grC-171  units 
selected  at  random  by  the  Government  from  the  first 
three  months  production  quantity.  11  units  will  be 
selected  from  each  months  production.  Test  will  be 
accomplished  on  each  lot  of  10  units  received  with 
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th«  nth  unit  as  a backup  in  case  of  failure.  In 
the  event  the  backup  unit  fails  and  cannot  be  re> 
paired,  the  Government  has  the  option  of  selecting 
additional  production  units  to  add  as  test  unite. 

G.  Location 

1.  The  demonstration  of  C4TBF  shall  be  accomplished 
in  the  CX3AMA  Engineering  Test  Laboratory,  Tinker 
AFB,  Cklahoma  73145. 

2.  Notification  by  the  PCO  will  be  provided  to  the 
contractor  at  least  3^  days  prior  to  the 
scheduled  demonstration  test  start  date. 

R.  Test  Criteria 

1.  The  demonstration  of  DMTBF  will  be  accomplished 
in  the  OCAMA  Engineering  Test  Laboratory  under 
simulated  Air  Traffic  Control  operational  en- 
vironments as  specified  in  OCAMA  Test  Plan  MMES 
72-1,  dated  IB  Jan  72,  attached  hereto. 

2.  Test  Units  will  operate  24  hours  a day,  7 days 
a week. 

3.  The  units  undergoing  test  will  oe  monitored  by 
Government  personnel  during  normal  duty  hours, 

40  hours  per  week.  Units  fadling  during  non 
duty  hours  will  be  reviewed  during  the  next 
regular  duty  shift  to  determine  the  relevancy 
of  the  failure. 

4.  In  the  event  the  PCO  determines  that  a unit 
cannot  be  returned  to  serviceable  condition 
after  a failure,  a backup  unit  will  be  substi- 
tuted in  its  place. 

II.  Testing  Period 

Each  of  the  first  two  lots  of  10  units  wall  begin  testing 
following  installation  and  checkout,  and  continue  for 
a period  not  to  exceed  the  last  day  of  the  period  estab- 
listed  for  the  third  lot.  The  third  lot  will  be  tested 
for  a period  of  5,000  calendar  hours.  For  example,  a 
third  lot  of  10  units  starting  test  at  0800  hours,  1 Jan 
72  would  terminate  the  testing  period  for  all  30  units 
at  1600  hours,  26  Jul  72. 
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III • DfcffnF  Adjustmonla 

A.  No  adjusLmcnts  will  be  nude,  pursuant  to  tho  terms 
of  this  clause,  to  tho  contract  unit  prico  of  the 
quantity  designated  as  the  basic  quantity.  However, 
all  the  other  terms  and  conditions  of  the  contract 
are  applicable  to  the  basic  quantity. 

B.  At  the  completion  of  the  demonstration  and  computation 
of  the  DMTBF  as  stated  in  I. A.  above,  tho  contract 
unit  price  for  Option  I and  Option  II  shall  be  adjusted 
as  hereinafter  set  forth. 

C.  Adjustment  will  be  made  in  accordance  with  the 
following  equations: 

1.  If  the  demonstrated-mean-time-between- failure 
(OMTBF)  is  equal  to  or  greater  than  1000  hours 
and  less  than  1625  hours  then  the  cost  adjust- 
ment (CA)  downward  for  each  test  unit  shall  be; 


CA 


$1  748  - 87600  Hours  ($33.31)  *_ 

’ DMTBF 


CA 


$1,748 


$2.917.956  Hours 
DMTBF 


$1,748  is  the  10  year  cost  of  repairing  equipment 
with  a 1667  hour  MTBF,  87,600  is  ten  years  con- 
verted to  hours  and  $33.31  is  the  estimated  cost 
per  failure. 

2.  If  the  DMTBF  is  less  than  1000  hours  the  Govern- 
ment does  not  intend  to  exercise  any  options. 

3.  If  the  DMTBF  is  equal  to  1625  hours  and  less  than 
or  equal  to  1709  hours,  no  cost  adjustment  shall 
be  made. 


4.  If  the  DMTBF  is  greater  than  1709  hours  and  less 

than  or  equal  to  5000  hours,  the  cost  adjustment  (CA) 
upward  for  each  vinit  shall  be; 


CA 


$1, 


748 


87600  Hours  ($33.31 
DMTBF 


1 


or 
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CA  = P 


DMIUF 


;i 


$1,748  - 


Hours 


Where  $1,748  is  the  10  year  coot  of  repairing 
equipment  with  a 16C?  MTDF,  07,600  is  ten  years 
converted  to  hours,  $33.31  is  the  estimated 
coot  per  failure,  and  P is  the  weighting  factor 
applied  to  the  cost  savings. 

The  value  of  P to  be  used  in  the  calculation  of 
CA  for  a DMTBF  greater  than  1709  hours  and  less 
than  or  equal  to  5000  hours  shall  be  obtained 
from  the  following  table; 


p 

Q 

.90 

6.304 

.80 

7.807 

.75 

8.438 

.70 

9.034 

.50 

11.340 

.30 

14.011 

.25 

14.845 

.20- 

15.812 

.10 

18.549 

Where  Q is  a factor  defined  by  the  following 
equation: 


Q ^ 5000  Hours 
^ DMTBF 


X 6.304 


For  calculated  values  of  Q less  than  or  equal 
to  18.549  and  greater  than  or  equal  to  6.304, 
the  value  of  P,  corresponding  to  the  calculated 
Q,  will  be  used.  For  calculated  values  of  Q 
not  listed  in  the  table,  linear  interpolation 
will  be  used  to  arrive  at  the  correct  value  of  P. 


5.  For  a DMTDF  greater  than  5000  hours,  the  adjust- 
ment will  be  based  on  a DMTDF  equal  to  5000  hours 
and  P will  equal  .9. 

IV . Examples  of  Clause  Operation 

A.  For  these  examples  only  3 units  will  bo  used  in  lieu 
of  the  30  called  for  by  the  clause. 

B.  Assumed  unit  price  of  successful  contractor  is 
$4,784.20. 

1.  Upward  Price  Adjustment 

Assumed  results  of  actual  demonstration; 


Unit 

1 

2 

3 

4 


Totals 


Failures 

2 

3 

2 

1 

8 Failures 


Operating  Hours 

6,000 

5,500 

2,000»^ 

3,000 


16,500  Hours 


♦Unit  cannot  be  returned  to  service  and  pro- 
visions of  Paragraph  I.H.4.  are  applied. 

Formula  application  from  Paragraph  I. A. 

Q^rrBF  = i6_t500  Hours  = 2,062.5  Hours 
8 Failures 

Adjustment  per  equation  in  Paragraph  III.C.4.  isi 


CA  = P $1,748  - S2, 91 7, 956  Hours 
' 2,062.5  Hours 


CA  - P 


j$l 

j$l,748  - $1, 


or 


415 


or  CA  = P 


$333 


and 


Q • ^00  Hours  ^ 5^304  = 15.282 

2,062.5  Hours 


r 


By  linear  interpolation  from  Table  P = .227 
which  rcsullo  in  $7‘j.09  increase  added  to  contract 
unit  price  prior  to  adjustment  of  14,784.20  which 
equals  an  adjusted  unit  price  of  $4,6b9.79. 


2.  Downward  Price  Adjustment 

Assumed  results  of  actual  demonstration: 


Unit 


Failures 


Operating  Hours 


1 

2 

3 


5 

4 

4 


6,000 

6,500 

5,000 


Totals  13  Failures  16,500  Hours 

Formula  application  from  Paragraph  I. A. 


DMTBF  = _L6500  Hours  = 1269.2  Hours 
13  Failures 


Adjustment  per  equation  in  Paragraph  III.C.l.  is 


CA  = 


CA  = 


$1,748  - S2, 917, 956  Hours 
1269.2  Hours 


or 


$1,748  - $2299.1 


or  CA  = -$551.10. 


This  adjustment  of  the  unit  price  of  $4,784.20 
would  equal  an  adjusted  unit  price  of  $4,233.10. 


V.  Determinations 


Any  disagreements  arising  under  this  clause  entitled 
"Guaranteed  Demonstrated  Mean  Time  Between  Failure  (DMTBF)" 
shall  be  resolved  by  the  Procuring  Contracting  Officer. 

Any  decisions  or  determinations  by  the  Procuring  Con- 
tracting Officer  under  this  clause  shall  be  final  and 
shall  not  be  subject  to  the  "Disputes"  clause  of  this 
contract. 


U . TEST  RESULTS 


il.l  Installation;  Radios  were  divided  into  two  groups  of 
fifteen,  odd  and  even  numbered.  The  radios  were  then  installed 
in  equipment  racks  as  shown  in  Figures  3 and  [),.  Standard 
GRC-I7I  slides  and  connectors  were  used.  Remote  cables 
necessary  to  Interface  the  radios  to  the  ATE  were  manufactured 
and  installed  by  test  personnel.  Equipment  cabinets  were 
originally  completely  enclosed  with  blower  fans  installed  for 
cooling.  This  configuration  would  not  meet  the  temperature 
requirements  as  called  out  in  Para  7.1  of  the  test  plan. 

The  cabinets  were  then  stripped  and  two  large  floor  fans 
used  for  air  circulation.  Thermocouples  were  installed 
approximately  two  inches  above  the  center  of  each  radio  to 
monitor  temperature. 

14. .  2 Start  Dates 

U.2*.1  Lot  //I  ; The  first  month’s  production  sample  arrived  in 
late  August.  They  were  bench  checked  prior  to  installation 
and  testing  began  on  22  Sep  1975  at  1200  hrs . 

U.2.2  Lot  #2;  The  second  month’s  sample  arrived  in  early 
October"^  They  were  bench  checked  and  began  testing  on 
3 Oct  1975  at  1230  hrs. 

14.. 2.3  Lot  #3:  The  final  sample  lot  arrived  in  mid  November. 

They  were  bench  checked  and  began  testing  on  1 8 Nov  1975  at 
1300  hrs.  DMTBF  testing  ended  5»000  calendar  hours  from 

the  start  of  the  last  sample  which  brought  test  completion 
on  1 3 Ju.n  1975  at  2100  hrs. 

1|..3  Test  Time;  Pertinent  facts  relating  to  EMTBF  test  time 
and  total  operating  hours  are  listed  in  the  following  tables. 


22. 


Radio 


FAILURES 


C\J 

u\ 

«T” 

rvj 

VA 

t'- 

O' 

fA 

-d 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Dm 

Dm 

Dm 

Dm 

Dm 

-=t 

~=t 

CO 

sO 

sD 

vD 

vO 

-d 

'JA 

r<^ 

r<\ 

-d- 

O' 

•LfA 

ir\ 

1A 

O 

o 

CO 

CO 

CM 

ro 

-p 

tn 

Xi 

d 

(D 

Eh 

c 

c 

O 

pa 

> 

f*  ^ 

M 

CO 

O ^ 

o 

o 

o 

o 

(D 

•H  O 

O 

Q 

D 

•H 

o' 

o' 

•r4 

CO 

t.  -p 

w 

• 

1 

1 

T) 

(0 

(D 

1 

p4  ■H 

1 

< 

o 

o 

3 

3 

c 

as  ^ 

y 

• 

Q 

1 

a 

< 

Dm 

Dm 

< 

Q 

O CO 

Q 

Dm 

-d’  f\J  O' 

CO  O'  CO  lA  vO 

T-  T-  C\J 


-d-  -d" 

CO  'u^ 


r~  to  _0-  ro  O'  CO 

T-  T-  CM 


CM  J-  U\  vO  ('-CO 


O'  O 


UO-'l  Non-Relevant  Time;  A total  of  b8l.3  hours  non-relevant 
test  time  was  logged  during  the  test.  This  time  is  the  result 
of  failure  repair  verification  on  failed  modules. 


4. 3."'’  Calculated  I^ITBF;  The  calculated  EWTBF  based  on  the 
relevant  failures  and  17.?, 092  equipment  operating  hours  is 
17,?09.2.  This  figure  excludes  all  non-relevant  failures, 
non-relevant  test  time  and  does  not  include  siny  failures 
generated  as  a result  of  C-7999  control  unit  panel  lamp  and 
ready  lamp  failures.  It  was  necessary  to  restart  the  9,000 
hour  test  on  the  C-7999  due  to  modifications  incorpo:ated 
to  improve  panel  lamp  and  ready  lamp  reliability  during  the 
test  period.  This  test,  which  is  scheduled  for  completion  on 
23  Nov  1976,  will  provide  additional  failure  data  on  the  panel 
and  ready  lamps  only.  Testing  of  all  other  aspects  of  the 
control  units  was  completed  during  the  basic  test  period. 

The  HITBP  figure  will  be  modified  by  any  additional  relevant 
failures  generated  during  the  retest  period. 

4-4  Failures  and  Failure  Analysis:  A total  of  ten  relevant 

failures  occurred  during  EMTBP  testing.  A brief  synopsis  of 
each  failure  is  listed  below.  Collins  Radio  failure  analysis 
are  included  for  reference. 

a.  Failure  No.  1:  This  failure  occurred  on  29  Sep  75  at 

0214  hours.  The  failure  was  on  radio  number  7 (serial  No.  34) 
after  154-3  operating  hours.  Test  personnel  arrived  at  0700 
hours  the  same  day  and  discovered  an  ATE  alarm  on  radio  position 
No.  7.  Visual  indication  was  a blown  AC  fuse  (A10A1P2).  Radio 
was  removed  from  test  and  subjected  to  the  troubleshooting 
procedures  of  T.O.  3I R2-2GRC1 71 -2.  The  AC  line  fuse  was  replaced 
and  power  was  restored.  The  radio  began  to  smoke  in  the  vicinity 
of  the  DC-DC  convertor-module.  The  convertor  was  replaced  and 
the  radio  was  rechecked.  The  radio  was  returned  to  test  using 
the  spare  DC-DC  convertor.  The  failed  module  was  returned  to 
Collins  Radio  for  analysis  and  repair.  Following  repair,  the 
failed  module  was  returned  to  test  in  radio  No.  7- 

b.  Failure  No.  2:  This  failure  occurred  on  4 Oct  75 

2229  hours.  The  failure  was  on  radio  No.  15  (S/N  l84)  after 
37.2  operating  hours.  The  ATE  was  in  standby  due  to  a 
relay  synchronization  problem  and  all  radios  were  in  receive. 

The  ATE  was  reset  and  then  testing  resumed  On  keying,  radio 
No.  15  failed.  The  ATE  began  alarming  on  power  and  frequency 
readings.  Radios'  meter  indications  showed  a loss  of  +5  and 
-12  volt  supplies.  Analysis  indicated  a failure  in  the  DC-DC 
convertor.  The  defective  module  was  replaced  and  returned  to 
Collins  for  repair  and  analysis.  Following  repair  the  module 
was  returned  to  test  in  radio  No.  15- 
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c.  Failure  No.  1:  This  failure  occurred  on  7 Oct  75  at 

OU23  hours.  This  failure  was  on  radio  No.  1i4.  (S/N  192)  after 
67  operating  hours . The  ATE  began  alarming  radio  position 
No.  lii.  indicating  no  receiver  audio  output.  The  radio  was 
removed  to  the  bench  where  it  was  determined  that  the  squelch 
was  not  functioning.  The  audio  module  (All)  was  replaced  and 
returned  to  the  factory  for  analysis  and  repair.  The  module 
was  returned  to  test  in  radio  111. 

d.  Failure  No.  ii;  This  fal  lure  occurred  on  16  Oct  75  at 
1300  hours.  It  was  on  radio  No.  3(S/N  87)  which  had  538-ll 
hours.  IXiring  a daily  bench  check,  maintenance  technicians 
found  that  they  could  not  get  a ready  light  at  225  MHz  in  the 
receive  mode^when  the  radio  was  keyed  however,  the  ready 
light  came  on.  The  T.O.  troubleshooting  procedure  was  used 
to  determine  that  the  frequency  synthesizer  (A2)  had  failed. 

The  board  was  returned  to  Collins  for  repair  and  analysis 
prior  to  reinstallation  in  radio  No.  3* 

NOTE;  The  ATE  controlled  the  test  radios  by  remote 
lines;  therefore,  the  RT-980  local  ready  lights  (DS-1 ) were 
normally  off  except  when  the  radios  were  subjected  to  bench 
checks  under  local  control. 

e.  Failure  No.  S-  This -failure  occurredon  17  Oct  at  1102 
hours.  Radio  No.  9 (S/N  59)  failed  after  535-5  operating  hours. 

As  a result  of  failure  No.  Lj.  all  test  radios  were  placed  in 
local  and  set  to  frequencies  of  225  MHz  to  check  the  ready  lights. 
During  this  procedure  radio  No.  9 ready  light  would  not  function 
at  the  low  frequency.  As  in  failure  No.  li  the  frequency  synthe- 
sizer was  removed  and  returned  to  Collins  for  analysis  and 
repair.  Upon  repair  the  module  was  returned  to  test  in  radio 

No.  9. 


f.  Failure  No.  6;  This  failure  occurredshor tly  after 
initial  installation  of  the  final  lot  of  radios.  Radio  No.  28 
(S/N  263)  failed  on  1 8 Nov  75  at  1 6l 3 hours  after  3 operating 
hours.  The  ATE  began  alarming  radio  position  No.  28  indicating 
no  receiver  audio  output.  The  radio  was  bench  checked  and 
failure  of  audio  module  was  confirmed.  The  module  was 

replaced  and  returned  to  Collins  for  repair  and  analysis. 

The  module  was  returned  to  test  in  radio  No.  28  following 
repair. 


g.  Failure  No.  7 and  8:  These  failures  were  discovered 

on  the  18th  and  19th  of  Nov  75»  and  are  included  together 
because  they  were  both  on  the  same  radio.  The  failed  radio 
was  No.  17  (S/N  1li2)  which  had  101^6.3  operating  hours.  While 
the  test  team  was  completing  failure  verification  on  failure 
No.  6 radio  No.  17  began  to  smoke  heavily  from  the  vicinity 
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of  the  voltage  regulator.  Power  was  cut  and  the  radio  bench 
checked.  Visual  indications  were  of  large  charred  areas  on 
the  DA  servo  board  and  the  voltage  regulator  board.  Both 
modules  were  replaced  and  the  radio  bench  checked  prior  to 
resumption  of  testing  on  the  19th  of  Nov.  While  keying 
locally,  the  radio  would  key  intermittently.  The  carrier 
test  switch  was  replaced  and  the  radio  bench  checked  and 
returned  to  test.  Failure  analysis  indicated  an  initial 
failure  in  the  DA  servo  with  a secondary  failure  in  the 
voltage  regulator.  This  was  failure  No.  ?•  Failure  No.  8 
was  the  carrier  test  switch  which  was  a separate  component 
failure.  The  DA  servo  and  voltage  regulator  boards  were 
reinstalled  following  repair.  The  carrier  test  switch  was 
non-repairahle  and  was  replaced. 

h.  Failures  9 through  38  with  the  exception  of  failure 
No.  32  are  non-relevant  failures.  These  failure  numbers 
were  assigned  to  panel,  ready,  and  power  on  lights.  The 
explanations  of  failure  relevancy  of  these  components  are 
included  later  in  this  report. 

i.  Failure  No.  32;  This  failure  occurred  on  5 Feb  76 

at  hours.  Radio  No.  15  (S/N  l8ii)  failed  after  2896.2 

operating  hours.  The  ATE  began  alarming  on  power  and  frequency 
measurements.  The  radio  panel  meter  indicated  loss  of  +5 

and  -12  volt  supplies.  The  T.O.  troubleshooting  procedure 
indicated  a failure  in  the  DC-DC  convertor.  The  module  was 
replaced  and  returned  to  Collins  for  analysis  and  repair. 

This  was  the  second  failure  of  this  DC-DC  convertor.  Follow- 
ing repair  the  module  was  returned  to  test  in  radio  No.  15* 

j.  Failure  No.  US'  This  failure  occurred  on  U Mar  76  at 
1300  hours.  Radio  No.  8 (S/N  5U)  had  a total  of  385I4..2 
operating  hours  at  the  time  of  failure.  While  the  radio  was  under 
automatic  testing,  test  personnel  noticed  the  radio  meter 
indicating  overmodulation.  The  radio  meter  would  indicate 
correctly  and  then  begin  to  "hunt"  across  the  scale.  The 

radio  was  bench  checked  and  indicated  the  same  problem.  The 
P.A.  was  replaced  and  returned  to  Collins  for  analysis  and 
repair  prior  to  resuming  testing.  The  P.A.  was  returned  to 
test  in  radio  No.  8 following  repair. 


iiU. M E CONTROL  FAILLRE  A.N’ALY.  GENERAL  DATA 


F'AILl'RK  ANALYSIS  KKPOKT 

COLLINS  RADIO  COMPANY 


fAHURL 
RfPORT 
NO  


F-1 


DATt  . 


2 Mar.  76 


UNIT  iTPC  NO  Cl R C - 1 7 1 


UNIT  SERIAL  NO 


34 


UNIT  PART  NUMBER  622-1  628-001 
UNIT  CONTRACTOR 


FAILURE  LOCATION. 


DMTBF 


FAlURt  DATE. 


Sep.  29,  75 


MODULE  type  NO DC/DC  Converter  (A5) serial  number  MCN  247 

? CIRCUIT  BOARD  TYPE  NO  SERIAL  NUMBER 

a. 

a. 

SUB  MODULE  TYPE  NO  A1  COD  trO  1 SERIAL  NUMBER 

FAILED  ITEM  DESCRIPTION 


Capacitor  (40  kz  timing) 


COUINS  PART  NO 

manufacturer 


933-1039-130 


.CIRCUIT  SYMBOL  NO 


A1C29- 


Sprague 


MfCR  p/N  292P2229R8 


S/N 


analysis  PROCEDURES  AND  RESULTS 

E T f 1 at  Failure;  154.3 

Fail  Mode;  No  voltage 

Fail  Mechanism;  Intermittent  capacitance  due  to  corrosion  on  cap  caused 

change  in  switching  frequency  and  overheating  of  parts. 

Corrosion  caused  by  freon  attacking  end  seal  of  cep. 

Secondary  Lailures;  Q2 , 03,  Q4,  Q6 

A2Q10, 11 ,12,17,  CRl , CR2,  CR4,  CR5,  R5,  R6 


(AHACH  AOOniONAl  SHIMS  »5  NiCISSAtn 

CORRECTIVE  ACTION  REQUIRED  4 serial  NUMBER  EEFECTIVITY  of  COnR€CTiVE  action  has  BE€^  taken  BASED  ON  S 

analysis  state  applicable  FAHUBE  report  NUMBEBSf 


•.rrdVCE  CO-MROl  I F\.'H  he  vNAL’i 


I'AILUIiK  ANAI.VS.'S  ttC i'OJi  r 

COUIHS  RADIO  COMI’AOY 


UMi  ird  no 


c.i:r-i  71 


uwr  PAKI  NUl.fBfR 6?  ^ - 1 


UNII  :tR;Ai  hO 


UNII  COKTRACIOr  . 


lAliURt  I CCAMON. 


nra f- 


. fAllURt  OAH  Pel. 


MOOUl  f ITPI  NO  , 


DIil'il_Jl£ULiOi_rJ.ai:_(  numbir nciLJ 


^ CIRCUIT  BOARD  TyP[  no 


S'SIAl  NUMBtli. 


SUB  MODULE  TYPE  NO 


I?  f, n 


SERIAL  NUMBER. 


O EAP.EH  ITEM  description. 


iBn'-.hiri  - f.rjldf-r  h 


COILINS  PARI  NO 


.CIRCUIT  SVMBOl  NO 


manuiacturer 


MftLR.  S/N 


analysis  ‘■MOCEOURES  ANCI  results: 

L T K at  K a i 1 u r e : 


Fan  Mode: 


No  H'5  or  -12V 


Fail  I ' c c I'l  a n i s rr, : 


Solder  short  on  Transformer  T1  pins  7 and 
Transformer  replaced. 


Secondary  Failures:  A2Q1 , Q2  and  FI 


(ATTACN  AODiT'OtM  SMIdS  A1  N(CrtSA»n 


CORUtCH'.  [ ACIION  RtQUlRtD  I SIRIAL  NUMBER  tFFfCTIVIIY;  (tf  COWCrm  ACTiQ-^  HA:,  BtFN  Mrf.v  BASfD  ON  r'RrviOOS  fA(LUB( 
AN  At.  »S/j  ST  AH  Ani'ifCABlt  fAHUBS  BfPOBT  NUK'BFPSf 


tkiinm  JwlCIX 


appbovfd  by 


IIMI  TYPE  NO 

GNC-1 71 

UNIT  PART  NUMBER 

622-162 

8-001 

UNIT  5i(RlAt  NO 

1 92 

UNIT  f.nMRAr.TOR 

lAII  IJRF  1 OCATION 

DMTBF 

FAR  URE  DATE 

Oct.  6 , 

75 

unnill  i TYPE  NO 

Audio  (M) 

SERIAL  NUMBER 

MCN  385 

a 

CD 

‘C  ^ CIRCUIT  BOARD  TYPE  NO 

serial  NUMBER 

£ 

Ua 

a. 

a. 

«* 

RUB  MODULE  TYPE  NO 

SFRIAI  NUMBER 

Y 

u: 

O 

F»ll  FO  ITFM  DFRCRlPTION 

IC  1558 

COiMNS  PART  NO 

351-1071-020 

r.IRCIIIT  SYMBOl  NO 

U5 

manufacturer 

S i aneti cs 

MEC.R  P/N  15  58 

MEGR  S/N 

analysis  PROCEDURES  AND  RESULTS 

ETM  at  Failure: 

Fail  Mode: 

Fail  Mechanisir:: 

74.0 

No  audio  out, 
IC  side  B vvas 

can ' t break  squelch 
locked  low  disabling 

squelch 

circuit. 

Lock  condition  caused  by  punch  through  short 
layer  of  IC  due  to  fault  in  oxide  layer. 

in  oxide 

< 

Y. 

< 

u] 

K 


u. 


•J 

O 

X 

H 

ir 

O 

u 

u 

o 

U] 

K 

cd 


Secondary  Failures:  None 


(ATTACH  AOOniONAl  SHUTS  *S  HfUSSAAf, 

C0»R£CriVE  ACTION  REQUIRED  & SERIAL  NUMBER  EfFECTIVlTY-  (if  CO^rtfCWf  ACVCN  HAS  BEBN  TAKEN  BASED  ON  PBEViOoS  fAnuBE 
analysis  state  applicable  failure  BEPOBT  NUf»*BERSf 


31  . 

I*n«cil  IDOl’lOnii  SKIl^S  •>;  >i(CIS5»tri 


•’dtPARtO  er 


APPROVIP  Br 


N(  K COM  KOl  FAIIA  RF.  ANALA  (.ENKR 


r 


KAIIA  UI-:  ANAI.VSIS  |{KPOUT 

F All  URf 

COUINS  RADIO  COMPANY 

REPORT 

NO  .F-C 

OATf  . 


2 Mar.  76 


UMl  T*Pf  NO 


GRC-1 71 


UNIT  Si  RIAi  NO  

f AILU«f  I OCATION 

MODUU  TYPt  NO  . 


.S.Z. 


UNIT  PARI  NUMBfR  . 
UNIT  CONTRACTOR  _ 


622-1 62B-C01 


,..F  cp.q Synth (Ji2.) 


^ O CiRC  UII  BOARD  Type  no 

a 
a 

"*  SOB  module  type  no  A 1 Lev.'  Band  V C 0 

EAitiDlIEM  DESCRIPTION 

cotuNs  PART  NO 623~  5S44-C01 

MANUfAnuRER  


.failure  DATE  Qct. 16.  75 

serial  NUMBfR  T f ?Q6 

.SERIAL  NUMBER. 

SERIAL  NUMBER. 


VCO  Asser~rb1v  (LRU) 


CIRCUIT  SYMBOL  NO 


A1 


Collins 


MfCR  p/N  623  - S&i^A-OQI  5. 


,/N 


analysis  PROCEDL,RtS  ANO  RESULTS 

t T M at  F a i 1 u 1' e : 

Fail  Mode: 

Fail  M e c h a n i s n ; 


538.6 

No  ready  1 i te  at  225  MHZ,  xnii  t on  frequency,  no 
receive. 

VCO  generating  incorrect  frequency  due  to  capacitor 
C6  within  assen-.bly.  Cap  filler  material  had  shrunk 
causing  change  in  capacitance. 


Secondary  Failures:  None 


AT10CM  *00»*'0*<*{  5NIMS  *S 


C0««?CTrVt  ACTION  RCQUlRtO  & SCRIAl  NUMBfR  ffffC'IVlTr  /f  COff^£C*'v(  ACTION  has  Bt£N  7AK£N  &AS£C  ON  pB£v\Ok.S  fAnuPi 
ANAirS/S  STAte  APPL'CABl£  PEPQf^T  Nv*^B£PSi 


FAIIA  HK  ANALYSIS  l!Ki»OK  J 

COLLINS  RADIO  COMPANY 


(All  U)*C 
RFfCvr 


UMI  !Y^t  fiO 


GP.C-1  71 


UNIl  PART  NUMbIR  . 


G?2-  1 C 


UNIT  StPlAi  NO 


UNIT  COSIRACTOR  . 


lAH  URt  t OCAIlON 


, FAIL  URt  DATt. 


Oct.  1 


MOOULt  type  no  , 


serial  number 


•Q  CIRCUIT  BOARD  TYPE  NO 


SUB  MODULE  TYPE  NO 


(A, LEO  ITEM  description. 


COLLINS  PART  NO 


MANUIACTURER 


A1  Lew  Bi 


623-5844-001 


lolTins 


ANALYSIS  PROCEDURES  AND  RESULTS 


ETM  at  Failure: 
Fail  floclo: 

Fail  [■;  c c h a n i s n ; 


SERIAL  NUMBER. 


serial  number. 


.CIRCUIT  SYMBOL  NO 


MFGR  P/N  623-5FA4-Q01  mFGR  s/n  _ 


No  Ready  lite  at  225.  Xnit  OK,  no  rev. 

VCO  detuned  at  lov/  frequency  end  due  to  circuit 
aging.  In  Rev  riTcdc  this  caused  inccrroct  VCO  output 
and  loss  of  lock.  In  Xmit  node  VCO  operates  a. t 30 
MHZ  higher  frequen;,y  and  output  was  correct. 


Secondary  Failures:  None 


(ATTACH  AOD-T'ONAt  5H(|T$  A^ 


COSKECTivt  ACTION  REQUIMEO  A SERIAL  NUMBER  EEffCTlVlTV  .jf  has  OS 

4V^.  r'::'5  STAr£  A^f^L/C^di£  NUKABBBSl 


\ c 


rtHKNCF.  COM  f OI-  FAILI  RE  ANM.V  I CF.NF.R  \ i,  !) \T  \ 


UNIT  Ufi  NO 
St  NO 


f AtlUPJ  LOCATION, 


MCOUlf  TrPf  NO  [O 


C i8C  'jif  EOAftO  Jif'i  NO 

Ck 

< 

SUR  MODULE  TlPl  SO  _ 
lAP  f 0 II  i M Df  SCRIPTION 


COUINS  PARI  SO 

MAS'Jf  AC’  L'^EP 


: AM.i  itr.  \\  A!.V‘'is 

COUINi  flAfilO  CEjf.'E'^  AC 


fA'I  1,4- 1 
P IPOAl 
SC 


DATE  . 


iiOl-LZl 

1 •• : 


usii  par;  suMiii r . 

UNIT  CC  SIRACTCR  _ 


7 


lAii  urn  date  . 


• LI  V , 


/ L. 


r r i'  • r E • ~i : , 5-  c 1 l;  r r *-  I'O  r t 


serial  SIiVRER  Dn  ’'C, . V i " 

MC;.  icc; 

SEItlAl  NUMBER 

serial  NUMEiER 


.CiKCun  srMBU  so 


MfCR  P,N 


MFCR  S N 


asalys':  ekocedures  and  results 

E T at  [■  a i 1 u r e : 

Fail  l-'ode; 

Fail  l‘ec  nan  i irn ; 


1046.3 

Smoke  coming  from  A1  & A5  area 

Solder  short  emitter  to  base  on  Q19  of  Da'  Servo 
resulting  in  high  current  draw  and  secondary  failurer 
in  V Req. 


Secondary  Failures:  DA  Servo  Q22,  Q18,  Q20,  Q21  CR20,  CR31 

V Reg.  VRl , C5,  C6,  R16,  R35,  R39 


(ATTAfM  ApOtTiONM  SH»n$  I'i 


COP‘(fCTfVf  ACTION  S SiP/Ai  NVktSfP  EfF£CTlVITT  '/f  CO^/^fCr/i/c  AChON  HAS  TAKf^  BASiP  OV 

ANAir’:,IS  STATf  APPUCASif  fAHUPf  BSPOAT  AfUf/3£BS} 


CC  I 


I 


iATT*'f  Sf'ffF*: 


cf ( ' Afrf : pv 


I P P.>  ... 


J 


RRE.NCE  CONTROL  FAILURE  ANALY  GENERAL  DATA 


PRfPARtO  8T 


APPKOVlt'  BX 


FMLl  Kl:  ANA 


I AH-(  j{K  AMi.'i  sis  ni  roin' 

COIUNS  RADIO  CCMPAr.Y 


KlfO^I  p; 

Nc : 


?:  :ur.  7C 


Failure  F'.ode: 
Failure  flechan  i si,' ; 


1046.3 

flo  carrier  test  v/hen  switch  placed  on  carrier  test. 

Sv/itcii  intermittent.  Movable  contact  was  binding 
against  the  case,  f'ovable  contact  arm  was  off 
center  of  pivot  point.  This  rr.i  sal  i gnnent  caused 
the  intermittent  condition. 


,*TTACM  AC*0«TiO**A»  SH(ET$  AS  NfClSSAfrp 


'J'»£CT'Vf  ACTION  REOU.RtD  & SfR'Al  NUMBER  tFrECTlViTY  ,/f  cO^^fC'/vf  4C^0.V  rAKf/^  8^S(0  OV  PRf..'J..S 

v;/5  S’Aii  APP.iCABlS  /vu^*8E8S) 


RRE.NCE  CONTROL  FAILtRE  ANALY  o GENERAL  DATA 


.IRKNCE  COMKOL  HE  ANAJ.V:  GENER\LI)\TA 


E-'AILi  nK  ANALYSIS  KKI'OIM 

COUINS  RADIO  COMPANY 


f AllUKt 
RtPORI 
NO  


KKKM  K COMKOl,  FAILURE  ANALY. 


FAILI  HK  ANALYSIS  KLrOKI 

COLIIHS  RADIO  COMPANY 


fAiiur/f 
( iroKi 


analysis  PROaDUKtS  AND  RfSUUS 


Fa  i 1 ure  Mode ; 


No  ready  lite 


Failure  Mechanism:  DC  notching  noted  on  all  sanples. 


A test  equipment  power  supply  problem  occurr'jd  during 
this  time  span.  Although  the  power  supply  that 
failed  was  not  the  supply  that  provides  lamp  power, 
potential  of  ground  path  effects  exist.  A change  of 
applied  potential  to  the  lamps  would  accelerate  the 
rate  of  DC  notching. 

No  failure  of  lamps  occurred  for  a period  of  tv.o 
weeks  after  this  group  of  failures.  Subsequent 
failures  of  lamps  have  been  at  a rate  of  1 to  2 
per  week. 


(ATTtCH  ADOmOIAl  S«HIS  AS  MCISSAAT' 


CDRPfCTIVf  ACTION  RltJUIRfO  I StRIAL  NUMBER  EfPtCIlVITY:  fif  COHf>SCTi\.-l  ACTION  mas  Bit'/  lArlN  BASED  0\  •’‘’f . S 
A.^AiyS'S  state  APPuCABiE  EAilubE  BEPOKT  AluKASEBSI 


•e  Report  'Io.'p: 


, F15,  F17,  rib.  "jr 


<j  r ' 


A'f ; 


FVILLRE  A.NALY  CF.NERVLDATA 


^_pi|g||IP^g|pq|IPPpqip«piP|||P||^ppp«liPii« 

r " : 


UNIT  T»Pi  NO  

UNiF  SfRlAL  NO  

FAUUSf  LOCATION 

^ MODULE  type  no 

oa 

5 CIRCUIT  BOARD  type  NO 

a. 

o. 

•C 

SUB  MODULE  TYPE  NO  _ 

fAHEOITEM  DESCRIPTION 

COLLINS  PART  NO 


FAILURE  ANALYSIS  REPORT 

COLLINS  RADIO  COMPANY 


OATE_ 

Af)/GRC-1  71 UNIT  PART  NUMBER 

Various unit  contractor 

DMTBF EAILURE  DATE_ 

Chassis  (AID) serial  number 

serial  number 


failure 

REPORT 

NO Sco  hplm; 


2 I 


622-1628-001 


Front  Panel  (A1  ) serial  number 

Larrn  - Pwr  QN/OFF  f fion- Pci  evant  Failures) 
262-  1 856-000  ciRruiT  symbol  no  A1  OAI  D51 


MANUFACTURER MfCR.  P/N  MFCRS/N 


ANALYSIS  PROCEDURES  AND  RESULTS: 

Failure  Mode:  Power  ON/OFF  lamp  out  either  during  or  shortly  after 

a bench  check 

Failure  Mechanism:  Analysis  indicates  presence  of  DC  notching.  Notching 

is  aggravated  by  shock/vibration/test  method  during 
bench  checks  of  RT. 

Comment:  Failures  of  power  lamp  are  non-relevant 


i' 

I 

t 

I 

t 

i 

( 


(ATTACK  AOOitlONAl  SME(f$  A$  NCCCSSAtY) 

COHUKTIVt  ACTIOr<  REQUIRtO  & SERIAL  NUMBER  EFFECTIVITY;  (/f  CO/^ft£CriV£  ACTfO/V  has  BB€N  TAKEN  BASED  ON  FBeviQuS  fAiLURE 
4V4/  p5»5  Af>PiiCABlE  fAHURE  PEPOBT  NUK»8€BSi 


F a i 1 u r e P e p cj  r t N'  o . ' s : 


FIO,  Fll , F12,  F13,  F24,  F25,  F37 


I 

I 


111  . 


ctMACH  AOP'TlOKAl  SMifiS  A$  N(CT$^Atyi 


FAll.l  lu:  ANALYSIS  KKFOK T 

COlLirtS  RADIO  company 


( til  U»t 

r.d5 


A:i/  VK:-i  / I 


'■■.•i'.tl  NO 


UNIT  PART  NUMBiR  ... 


UNIT  CCNTRACI  PR  . 


0??- I62H-C01 


■ Ai.  .Kt  I OCATION 


MODULE  TYPE 


NO  Poitier  Amo  (AB) 


failure  hate  4,  76 

serial  number  337 


y CIRCUIT  BOARD  TYRE  NO 


SUB  MODULE  tyre  NO 


iii‘u  ITEM  oFscRiRTioN  Re f 1 ec  toine ter 


SERIAL  NUMBER 


SERIAL  NUMBER 


riLiNS  PART  NO 


manufacturer 


623-‘"t365-001 


Col  1 i I 


CIRCUIT  SYMBOL  NO 


MFGR  P/N 


analysis  PROCEDURES  AND  RESULTS 

ETM  at  failure;  3854.1  hours 

Failure  mode:  Front  panel  meter  modulation  erratic 

Failure  mechanism:  Problem  traced  to  reflectometer  in  PA  module.  Forward  power 

output  signal  erratic  at  operating  temperature.  Circuit  consists 
of  a diode  and  two  capacitors.  Appears  electrically  OK  at  25°C. 


(ATT*C»*  AOOITlOMl  SMUTS  AS  MKlSSAtT) 


COXt»£CTIVE  ACTION  REQUIRED  A SERIAL  NUMBER  EFFECTIVlTY:  (if  CO»ff€CriV£  actjo/^  has  8B€H  TAKBN  BAS60  OH  WfWCXys  fAauH£ 
ANALfSiS  state  APPL.CABlB  fAHUBE  B6PQBT  NU^fB6»S) 


• AT'ACM  AntMflwIlAl  Snirx  AS  MICISSAA-ri 


Testing ; As  a condition  of  the  EWTBF  test  plan  the 
radio  set  controls  were  tested  in  a simulated  operational 
environment.  Appropriate  voltages  were  applied  to  the  panel 
lights,  ready  lights  and  frequency  control  diodes  during 
testing.  In  addition,  the  control  heads  were  used  during 
daily  bench  checks. 

U.5.?  Failures ; After  ?000  test  hours  on  the  first  sample 
lot  numerous  panel  and  ready  light  failures  began  to  occur. 

As  the  second  and  third  test  lot  samples  approach  this 
operating  time  they  also  exhibited  similar  failures.  An 
in'frestigation  was  conducted  by  Collins  Radio  and  it  was 
determined  that  nanel  and  ready  lights  used  in  the  control 
head  did  not  meet  the  reliability  requirements  of  the 
specification.  In  response  to  this  problem  Collins  Radio 
submitted  ECP  . This  ECP  was  approved  and  all  panel  and 
ready  ligjits  listed  as  non-relevant  failures.  Testing  on 
the  original  control  configuration  ended  on  1 2 Apr  'Jt>.  To 
that  date  some  27  ready  lights  and  9 panels  had  failed.  The 
units  were  modified  and  testing  resumed  on  29  Apr  ?6.  Testing 
will  continue  for  5»000  calendar  hours  and  will  end  on  23  Nov 
76.  At  this  time  a new  E*-1TBP  will  be  calculated  and  an 
additional  report  disseminated. 


ENr.lNErlUNG  CHANCE  HnOPOSAL,  PAGE  1 
IjEE  mil  !;  IU  -IHO  I oh  INU  rilUCTIONSI 


DATE  PnEPARED 

24  March  1976 


1 OHIGINArOH  NAME  ANIJ  AOUMEliS 

COLLIHS  RADIO  GROUP,  ROCKWELL  INTERNATIONAL,  CEDAR  RAPIDS, IOWA 


5.  ECP  DESIGNATION 


3.  MODGL/TVPE 

b.  MFR.  CODE 

d.  ECP  NO. 

e.  TYPE 

(.  REV. 

C-7999 

13499 

9 

F 

R1 

g.  conn 


PnOCUrtlNG  ACTIVITY  NO. 


2^CLASS  of"  ECh 

'‘TTu?” 

TTnToir 

1 

code 

ITY 

D 

u 

— — — 

L. 

G.  UA5EUNE  AFFECTED 
U riW?AL  D GATED 


7.  OTHEn  SYS, /CONFIG,  ITEMS  AFFECTED 
L)  YES  IX)  NO 


a.  SPECIFICATIONS  AFFECTED  - TEST  PLAN 


0 DHAIVINGS  AFFECTED 


MHHII 

1 MFRCOOE 

SCN 

1 MFR  code  I 

i NUMUEH 

Non  NO. 

3 SYSTEM 

1 none  ] 

1 13499  1 

622-1629-001 

hBh 

b ITEM 

1 none 

IBHHIIIHHIII 

1 13499  ' 

623-6404-001 

HHH 

1 

c TEST  Pl.AN 

none  ! 

■HmUMI 

pVHHBH 

HHi 

10.  TITLE  OF  change 


IMPROVE  LAJ-IP  LIFE 


12  CONFIGURATION  ITEM  NOMENCLATURE 

C-7999/GRC-171 


14.  NAME  OF  PART  on  LOWEST  /.SSEMBLY  AFFECTED 

REMOTE  CONTROL  UNIT 


11,  CONTRACT  NO.  «i 
LINE  ITEM 

F34601-73-C-0691 


n,  IN  PRODUCTION 

KIyes  Dno 


15.  PART  NO.  OR  TYPE  DESIGNATION 

622-1629-001 


U',  DESCRIPTION  OF  CHANGE 

A.  Equipment  Change-Change  Lamp  OSl  from  262-2204-090  to  262-0934-000.  Add  Resistor  Assy  635 
8207-001  containing  resistors  R3,  747-5390-000(390  ohms,  3 watts)  and  R4,  747-5375-000  (27 
ohms,  3 v/atts).  See  Attachment  C for  detailed  Resistor  Assembly  hook-up.  Change  Light 
Panel  754-0040-001  to  754-0040-003  to  an  assembly  containing  improved  lamps. 

B.  Collins  Radio  proposes  no  change  in  part  number  for  the  end  item  C-7999  Control  to  preclude 
the  necessity  of  nomenclature  and  nameplate  changes  to  delivered  units. 

C.  Test  Plan  Change--The  Test  Plan  v/ill  be  changed  as  described  in  Attachment  A. 

17,  NEED  FOR  change 

A.  Equipment  Change--Tho  ready  lamp  DSl  and  the  panel  lamps  exhibit  a wear-out  life  which 
is  less  than  that  required  by  the  specification.  The  changes  in  this  proposal  will 
delay  the  wear-out  and  thus  extend  the  life  of  the  lamps  to  meet  the  specification 
requirements. 

B.  Test  Plan  Change--The  Test  Plan  must  be  changed  to  agree  with  Attachment  ,■ 


18.  PHODUCTfON  EFFECTIVITY  OY  SERIAL  NUMBER 

1st  Unit  of  Production  Option  1 

19.  effect  on  production  DELIVERY  SCHEDULE 

1 none 

L - — ■ - ----  - 

20  RETROFIT 

a,  RECOMMENDED  ITEM  EFFECTIVlTY 

C-7999  S/n  10  thru  1277  and  1576  thru  1583 

1 c.  SHIP/VEHICLE  CLASS  AFFECTED 

UNKNOWN 

b LSTC.'.ATSO  kit  delivery  schedule 

SEE  b,  proposed  retrofit  schedule 

d.  LOCATIONS  OR  SHIP/VEHICLE  NUMBERS  AFFECTED 

UNKNOWN 

22.  ESTIMATED  NET  TOTAL  COS1.S 

SEE  LETTER  OF  TRANSMITTAL 

TITLE 

PROGRAM  manager 

1)  II 

Af’PMflVf:  D f ' Dl*iAI’PnO'*EO  ■ CONCUM  IN  CtAS?!- 
..■AiMUivtu  I , UI.IAM  MIJ»  tu  (-lo^XTlON  OK  CHA  JGC 


n DO  NOT  COf-  IN 

CLASSlKiCAl  ION  OK  CHANGC 


acmviiy 


■)02 


GiGNATune 


OATG 


wr 


ATTACHMENT  A 


ATTACHMENT  A 


Plan  for  Revision  of  Remote  Control  Unit  Ready  and  Panel  Lamp  in  the 
System. 

Collins  Radio  Group  proposes  to  manufacture  the  quantities  of  C-7999  Remote 
Control  Units  remaining  on  the  contract  in  accordance  with  ECP  #9  of  which 
this  plan  is  a part.  It  further  proposes  to  modify  all  Remote  Control  Units 
previously  delivered  in  accordance  with  the  procedures. 


VERIFICATION  TESTING 


The  following  testing  procedure  is  proposed  for  the  remainder  of  the  DMTBF 
testing.  The  Remote  Control  Units  on  test  shall  be  modified  as  outlined 
above.  The  Remote  Control  Units  shall  then  be  returned  to  the  test.  The 
modified  controls  will  remain  on  test  until  the  transceiver  unit  completes 
the  test.  Only  failures  occurring  after  the  modification  shall  be  included 
in  the  DMTBF  determination.  Based  on  a 31  March  approval  of  this  ECP,  the 
modification  and  return  to  test  of  the  Remote  Control  Units  will  be  completed 
no  later  than  9 April.  This  will  allow  approximately  1500  hours  of  test 
time  before  the  completion  of  the  test. 

It  it  is  desirable  to  extend  the  test  period  to  increase  confidence  in  the 
ECP  action  the  demonstration  test  may  be  modified  as  follows:  At  the 

completion  of  the  present  demonstration  testing  the  modified  Remote  Control 
Units  will  remain  on  test  until  they  have  accumulated  3000  hours  of  test  time 
per  unit.  Any  failure  of  the  Remote  Control  Unit  other  than  lamps  shall  be 
classified  as  relevant  only  up  to  the  end  of  the  normal  test  period.  After 
this  period  only  failures  of  the  ready  and  panel  lamps  and  circuitry  added 
by  the  modification  shall  be  considered  chargeable  failures.  This  extended 
test  will  be  completed  approximately  2 months  after  completion  at  the  normal 
test. 


ATTACHMENT  C 


ATTACHMENT  C 


C-7999/GRC-171  PANEL  LAMP  AND  READY  LAMP  MODIFICATION 


1.  Remove  dust  cover  from  control 

2.  Loosen  set  screw  and  remove  volume  control  knob. 

3.  Remove  two  screws  from  the  lighted  front  panel,  remove  panel 
and  discard. 

4.  Remove  the  tv;o  screws  securing  the  printed  circuit  board  to  the 
rear  panel  stand-off  posts. 

5.  Mount  resistor  assembly  635-8207-001  using  screws  removed  in  Step.  4. 

6.  Remove  the  solid  green  wire  from  J1  pin  23  and  connect  to  terminal 
E-1  on  resistor  assembly  mounted  in  Step  5. 

7.  Connect  the  wire  from  terminal  E-2  on  resistor  assembly  to  J-1  pin  23. 

8.  Reassemble  the  printed  circuit  board  and  rear  panel  assembly  to  the  unit. 

9.  Remove  the  green  lens  and  ready  lamp  bulb. 

10.  Remove  the  white  wire  from  J2  to  the  ground  lug  at  the  front  panel. 

11.  Connect  the  wire  from  terminal  E-3  on  the  resistor  assembly  to  J-2. 
Connect  the  white  wire  from  terminal  E-4  to  the  ground  lug  at  the 
front  panel . 

12.  Replace  the  ready  bulb  with  type  685  bulb,  CPN  262-0934-000,  and 
replace  lens. 

13.  Install  the  lighted  front  panel  754-0040-003  on  the  control. 

14.  Replace  volume  control  knob. 

15.  Replace  dust  cover  on  unit. 


I 


Power  On  Lights 


U.6.1  Failures ; On  1 Dec  1975  the  first  power  on  light 
failure  occurred.  The  radios  were  normally  shut  on  and  off 
several  times  during  the  course  of  a daily  bench  check  to 
remove  and/or  attach  interface  cables.  It  was  at  this  time 
that  power  on  light  (DS-1)  would  fail.  A total  of  eleven 
power  on  lights  failed  in  the  course  of  DMTBP  testing. 


U.6.2  Relevancy;  As  required  by  the  Test  Plan  (Para  9.1) 
Collins  Radio  submitted  a request  that  all  power  on  lights 
be  considered  non-relevant  failures.  Their  contention  was 
that  no  operational  impact  on  radio  performance  occurred  as 
a result  of  these  failures.  The  Procuring  Contract  Offices, 
after  an  evaluation  by  the  test  team,  concurred  wi th  the 
contractor's  analysis.  Collins  Radio  however,  agreed  to 
investigate  changes  to  the  power  on  light  circuitry  to 
improve  performance.  Copies  of  Collins'  original  submittal 
and  the  test  team's  analysis  are  included  for  referenc^^. 

No  corrective  action  had  been  initiated  to  eliminate  this 
problem  prior  to  the  date  of  this  report. 


► 

[ 

1 


PPZCB 


6 J JImi  ij/o 


Contxact  F3460 1-73-0691,  Pilot  Light  Failures  on  urTHF  Test 


Collirus  Radio  Grcxip 
5225  C Avenue  *JE 
Cedar  Rapids  lA  52406 

1.  Peforenoe  your  letter  nVRl275-ll  dated  19  l>e:  75.  id  concur 
that  tJio  pov.er  pilot  laiip  fciilures  should  l)e  classified  as  non- 
relevant. 

2.  Hdr.  interpretation  does  not  inclixio  tlie  "rccioy  lamps  on 
the  R/T  unit  and  the  remote  control  head.  Ttacso  larps  are 
rerji-iiroti  to  deteminc  proper  operation  of  tlie  crnu'prt'nt  It/ 
the  operators  wiiereas  tiie  power  pilot  lanp  does  not  ciirectly 
affect  operation. 


Odflimi)  Si^jneci  Rv 

RAUL  i;.  RDDRICUr:;Z 
COntractiiig  Officer 


it.  3 . 


PPZCB  OFFICIAL  FILE  COPY 


DfcfARTMENT  OF  THE  AIR  FORCE 


A r L. 


► » f A ; . J 1 , A fv  T F A t . fw  AM  f N T ( J A I 14  I O > i *j  T i <,  <■, 


M.  'Ltl-.  an  AiW  » .„.N'  F.  HASE.  CAUFOPNIA  SV>S^ 


MMEE 


7 JA!.  : )/6 


Contract  F34601-73-C-0691,  Collins  Letter  DVR1275-21,  3 

Pilot  Lamp  Failures  on  AN/GRC-171  DMTBF  Test  1 


0 9 'C"^ZC/Rodriguez 

1,  Subject  Collins  letter  requests  that  AN/GRC-171  power 
pilot  lamp  failures  during  the  DMTBF  test  be  classified 
as  non-relev^nt  failures,  thus  excluding  them  from  the 
DMTBF  cost  caloulatlons. 


2.  This  request  is  granted  for  the  power  pilot  lamp 
only.  This  interpretation  does  not  include  the  "ready" 
lamps  on  the  R/T  iinit  and  the  remote  control  head  or  the 
edge  lighting  lamps  on  the  remote  control.  These  lamps 
are  required  to  determine  proper  operation  of  the  equipment 
by  the  operators  whereas  the  power  pilot  lamp  is  a 
convenience  feature  which  does  not  directly  affect  operation. 


ROBERT  P.  GREEM 

Chief,  Electronics  Branch 

rireotorate  of  Materiel  Managemen 


Cy  to:  MMCTA 

MCOA 
MMEWC 


1 


TITCC  - J^ijeline 


oj  the  Tier  apace  Oeam 


Collin*  Radio  Group 

Cedar  Rapids,  Iowa  52406 
(319)  395-1000 
Cable  COLINRAO  Cedar  Rapids 


Rockwell 

International 


19  December  1975 


In  Reply  Refer  to:  DVR1275-21 


Department  of  the  Air  Force 
Sacramento  Air  Logistics  Center 
McClellan  Air  Force  Base,  California 


95652 


Subject :q 


PPZCB/Raul  Rodriguez 


Contract  F34601-73-C-0691 , 

AN/GRC-171  Equipment, 

Pilot  Lamp  Failures  on  AN/GRC-171  DMTBF  Test 


Gentlemen: 

The  following  discussion  is  offered.  In  accordance  with  Paragraph  9.1  of  Test  Plan 
MMEE  1-75,  as  evidence  that  the  subject  failures  should  be  considered  as  non-relevant. 

During  the  week  of  30  November  there  were  three  (3)  failure  of  DS-1,  the  primary  power 
pilot  lamp.  During  the  week  of  15  December,  another  failure  of  this  lamp  occurred. 

These  failures  occurred  during  or  within  a few  hours  of  the  dally  bench  checks  per- 
formed as  part  of  the  DMTBF  Test.  We  have  been  Informed,  through  discussions  with 
the  Air  Force  personnel,  that  these  failures  are  considered  to  be  relevant  failures 
under  the  terms  of  the  Test  Plan  MMEE  1-75.  This  means  they  will  be  counted  on 
the  calculations  of  the  penalty  of  Incentive  payment  under  clause  J-1  of  the  Contract. 

It  Is  our  contention  that  these  failures  are  non-relevant  and  the  following  explanation 
Is  offered  to  support  our  position. 

Paragraph  9.1  of  Test  Plan  MMEE  1-75  defines  a failure  as  any  malfunction  which  requires 
adjustment,  repair,  replacement,  or  maintenance  to  restore  the  equipment  to  operational 
status.  Operational  status  Is  defined  as  operation  In  accordance  with  the  requirements 
of  OCNEE  66-69A,  Its  amendments,  and  clarifications  thereto.  The  power  pilot  lamp, 

DS-1,  Is  not  required  In  order  for  the  equipment  to  perform  In  accordance  with 
these  requirements.  Two  scenarios  describing  the  Intended  operation  of  the  equipment 
will  Illustrate  this  point.  In  the  first  example,  the  equipment  Is  Installed  In  an 
equipment  room  and  operated  from  a remote  position  out  of  view  of  the  operator. 
Indication  of  power  "on"  and  proper  operation  Is  provided  to  the  remote  operator  through 
the  "ready"  lamp,  through  the  position  of  the  power  on-off  switch,  and  by  the  lighting 
of  the  front  panel  of  the  remote  control.  Thus,th1s  Information,  which  Is  the  only 
function  of  the  pilot  lamp.  Is  provided  through  these  other  means.  In  the  second 
example,  the  equipment  is  operated  under  local  control.  In  this  case  the  operator  can 
see  the  pilot  lamp  and  would  use  It  as  an  Indication  of  the  power  status  of  the 
equipment.  If  the  equipment  was  turned  on  and  operating  correctly,  the  "ready"  lamp 
will  be  lighted.  This  will  Indicate  to  the  operator  that  the  equipment  Is  energized 
and  receiving  the  power  required  to  operate  It  regardless  of  the  status  of  the  pilot 
lamp.  Additionally  the  test  meter  on  the  front  panel  provides  Indication  of  the 
proper  operation  of  the  equipment.  Given  these  Indications  the  operator  would  continue 
to  operate  the  equipment.  If  the  "ready"  lamp  were  not  lighted  or  the  meter  Indicates 
that  the  power  was  not  available,  some  maintenance  action  would  be  required,  again  in 
spite  of,  rather  than  because  of  the  pilot  lamp.  The  equipment  meets  the  operational 
requirements  of  OCNEE  66-69A  with  or  without  the  power  pilot  lamp. 
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There  is  one  case  where  the  pilot  lamp  is  of  value  and  that  is  during  maintenance.  If 
a unit  has  failed  and  maintenance  is  required,  it  provides  the  maintenance  man  with  an 
easy  indication  of  the  power  status  of  the  equipment.  In  the  Technical  Order  for  the 
GRC-171  under  the  section  labeled  "Performance  Tests"  the  first  step  for  determining 
proper  operation  is  to  turn  the  equipment  on  and  observe  the  "power"  and  "ready"  lamps. 

If  in  the  course  of  a maintenance  action  for  some  reported  fault,  the  power  lamp  was 
determined  to  be  burned  out,  it  would  be  replaced  before  proceeding  to  further  testing. 
While  the  lamps  then  would  be  part  of  the  maintenance  it  could  be  considered  as  a 
secondary  failure  and  not  the  cause  of  the  maintenance  action. 

There  is  another  point  worthy  of  consideration  in  the  determination  of  the  relevancy 
of  these  failures.  During  the  design  of  the  GRC-171  some  considerable  thought  was 
given  to  the  selection  of  the  proper  bulb  for  use  in  the  GRC-171  lamps.  Paragraph 
6.2  of  OCNEE  66-69A  states  that  the  intent  of  the  specification  is  to  produce  a 
reliable  transceiver  which  "may  be  expecteo  to  operate  continously  in  excess  of 
six  months  in  a typical  air  traffic  control  3nvironment  without  failure  of  parts 
or  degradation  of  performance."  Since  the  "typical  air  traffic  control  environment" 
involves  long  periods  of  operation  with  the  equipment  energized,  lamps  which  give  long 
life  in  this  service  were  selected.  Lamp  life  is  dependent  on  its  construction  which 
must  be  matched  to  its  intended  use.  If  the  lamp  is  to  be  turned  on  and  off  frequently, 
the  filament  should  be  heavy  and  rugged  to  withstand  the  stresses  caused  by  the  frequent 
heating  and  cooling,  since  the  primary  failure  mode  is  mechanical  breakage.  This  also 
means  lamp  current  will  be  high  and  more  heat  will  thus  be  generated.  In  the  application 
defined  by  OCNEE  66-69A  the  equipment  is  on  a large  percentage  of  the  time  with  only 
infrequent  off  and  on  cycling  of  the  power.  For  maximum  life  under  this  service,  a 
lamo  should  be  operated  at  some  voltage,  preferably  at  least  ten  percent,  less  than 
the  rated  voltage  since  the  primary  failure  mode  is  evaporation  of  the  filament  by  the 
leat  it  generates.  This  means  a less  rugged  filament  from  a mechanical  standpoint  but 
the  lower  heat  output  extends  the  life  oreatly.  The  bulb  used  in  the  GRC-171  is  a type 
'828  rated  at  37.5  volts.  When  operated  at  26  volts  as  it  is  on  the  GRC-171,  its  life 
3 rated  in  excess  of  30,000  hours  continuous  operation. 

urinq  DWTBF  testing  at  Sacramento  daily  bench  checks  reouire  turning  the  equipment  off 
nd  on  several  times  in  a short  span  of  time.  The  subject  failures  occurred  during 
r very  shortly  after  the  unit  was  turned  on  and  off  in  the  course  of  these  bench 
hecks.  It  is  our  contention  that  these  bench  checks,  while  serving  a purpose  in 
roving  the  reliability  of  the  equipment,  subject  the  equipment  to  conditions  which 
ould  not  be  encountered  in  a "typical  air  traffic  control  environment".  These  lamp 
ailure  therefore,  should  be  considered  as  test-related  rather  than  design-related 
nd  not  charged  against  the  design  of  GRC-171..  To  do  otherwise  is  to  penalize  our 
^^orts  to  provide  equipment  to  meet  the  intent  of  the  specification. 

our  early  review  and  response  to  the  above  is  respectfully  requested. 

ery  tru^  yours, 

: . Reea 
'act  '■'arage'^ 


^.7  Bench  Tests:  T'.iio  radio  repairers  were  tasked  to  perforn 

daily  tench  checks  on  the  test  radios  to  monitor  performance. 
Ti'.e  procedures  they  used  are  included  in  the  Test  Plan  and 
are  sirr.ilar  to  tests  outlined  in  T.O.  31 R2-2GRC1 71 -^WC-1  . 
Triese  tests  provided  additional  failure  detection.  Test  data 
is  on  file  at  S^!-ALC  but  is  not  included  in  this  report  since 
no  significant  trends  were  discovered. 

U.3  Computer  Testing;  Prior  to  delivery  all  AN/GRC-171 
Transceivers  are  submitted  to  a comprehensive  test  by  ATE  at 
the  manufacturers  plant.  This  data  has  been  provided  on  the 
D11T3F  test  radios.  At  the  completion  of  testing  the  thirty 
test  radios  were  shipped  to  Collins  to  repeat  this  testing. 
This  new  data  will  be  used  for  comparison  with  the  original 
test  data  to  provide  information  on  operational  performance 
and  degradation.  Any  additional  failures  found  during  this 
testing  will  be  used  to  recalculate  the  IKTBF  for  payment 
nu  rno  s e s . 
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CHo 

Oca 


production  test  Data 

PON 

RT>9e(l/GRC>t71 
CPN  622-t62a-U01 


TESTED  BY  10301 

3ER.  NO.^^^ 
NON  NO.  442 
DAY240 

TIME  7 44 


1 


II 


NOTICEI 


reference 

paragraph 


C*JS.2. 1 


this  document  is  controlled  BY  the  acceptance  test  PRDCEOURE. 

CPN  623-5999-dOl , NO  CHANGES  TO  THE  COMPUTER  PROGRAM  ARE 

authorized  hhich  affect  a.t.p.  Data  items  without  government 

APPROVAL.  4.T.E.  PROGRAM  CPN  629-2O9a-iJ05 


POWER  supply  output,  120V  OPERATION 


DC  voltage  AT  RECT  DC  LIMITS 

TEST  POINT  a 50,584  25-55  V 

DC  voltage  at  J22-C  a 50.857  25-55  V 

C8ATTERY  charger) 

ripple  voltage  at  RECT  OC  LIMITS 

TEST  point  s .2686  1 VRMS 

POWER  CONSUMPTION,  TRANSMIT  (120V, 6PMZ) 

limits 

30d,722  WATTS  nmt  550W 


WARM-UP  time 
FREQUENCY 

225000  KHZ  S 50  HZ  I LIMIT  225mhZ  *.  IKHZ 


I 


(a)5.2,2  POWER  OUTPUT  (5P  OHMS)  AND  FREOUtUCY 

I 


FREQUENCY 

ACTUAL 

POWER 

SETTING 

KHZ  ♦ HZ 

OUTPUT 

LIMITS 

225 

225000  60 

♦-  IKHZ 

225 

23.3 

18-24  , AW 

250 

23 

16-24. 4W 

275 

22.9 

16-24, AW 

300 

300000  90 

♦-  1.2KHZ 

300 

22 

18-2A, AW 

325 

23.2 

18-2A.AW 

350 

22.6 

18-2A.AH 

377.775 

23,5 

18-2A, AH 

399.9 

399900  130 

♦-  1.6KHZ 

399,9 

resetabilitt 

23.4 

18-2A.4W 

FREQUENCY 

FREQUENCY 

ACTUAL 

SETTING 

KHZ  * HZ 

LIMITS 

225 

225000  70 

♦-  .9KM7 

300 

300000  100 

♦-  1.2KHZ 

399,9 

399900  120 

♦-  1,6KHZ 
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TESTED  BY  18301 
MCN  NO.  442 

-OAY'240 

TIME  7 44 


(*)S.2.3  MODULATION  PERCENTAGE  (300.0  HHZ) 

(V  ■ 2,45  V,  IP00  MZ)  LIMITS 

X NEGATIVE  ■ 93,1  8S*9SS 


MODULATION  PERCENTAGE  (V  ■ 0.13SV)  LIMITS 

X NEGATIVE  « 92,8  75-95X 

OVERMOOULATION  (7,73  V AUDIO  INPUT)  ' LIMITS 

X NEGATIVE  « 93  « 100X 


(•)5.2.6  MODULATION  DISTORTION  (90X  NEGATIVE  MODULATION) 

(V  • ,135V,  1000  MZ,  300.0  MHZ)  LIMITS 

4,3  X DISTORTION  10X 


(*)3.2.7  XMIT  MAIN  AUDIO  FREQUENCY  RESPONSE (. 13SV,  300,0  MHZ) 


FREQUENCY 

OET  A, F, level 

LIMITS 

1000 

0 D8 

REFERENCE 

100 

•12,6  DB 

< -10D8 

300 

- 0 OB 

♦1,-2DB 

6000 

0,9  DB 

♦1,-20B 

10000 

-13,2  DB 

< -10OB 

(•)s.2.a 

XMIT  DATA 

AUDIO  INPUT(0,775  V,  1 

KHZ,  300,0  MHZ) 

— 

• 

LIMITS 

X NEGATIVE  • 

92,3 

85-95X 

(•)5.2.10 

.1  remote  ready  lamp  ON7(300.0  MHZ) 

YES 

— 

REMOTE  POWER 

SNITCH  operational? 

YES 

TM-7949  rev.  9 
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TESTED  BV  18301 
hCN  NO.  442 
-DAY  240 

TIME  7 44 


(*55,2.10.2  TRANSMITTER  KEYING  (OUTPUT  PQNER  OBSERVED,  300,0  MmZ) 

CENTER  TAP  OF  MAIN  AUDIO?  YES 

REAR  CARBON  MIC  PTT7  - YES 


(*55.2,10,3  KEYING  module  (300.0  mhZ5 


voltage  keying? 

CURRENT  KEYING? 
TONE  KEYING? 


(*55,2.10,4  REMOTE  FREQUENCY  SELECTION 
ALL  DIGITS  operable? 


(*55,2.10.5  REMOTE  SQUELCH  RELAY  (300,1  MHZ5 

SQUELCH  ON 

COM  TO  N.C.*  ,173 

COM  TO  N.O.*  1,30607E*07 


LIMITS 
NMT  1 OHM 
> 100KDHH 


SQUELCH  OFF 
COM  TO  N.O.a  ,162 


NMT  I OHM 


(*55,2.11  MIC  INPUTS  (300,0  MHZ.,  1 KHZ,  MOO,  FREQ, 5 
REAR  CARBON 

X NEGATIVE  *92,1  


LIMITS 

B5-95X 


FRONT  CARBON 
X NEGATIVE  * 92.3 


LIMITS 

B5-95X 


FRONT  DYNAMIC 
X NEGATIVE  ■ 92,3 


LIMITS 

85-95X 


5,2,12  SIOETONE  (300,0  MHZ5 


(•55.2,12,1  8,8  VRMS  OUTPUT 

5,2.12.2  4,1  X DISTORTION 


LIMITS 
6,75-9, 5V 


TM-7949 

9CV,  9 

data  pace  4 

...  ... 

TESTED  BY  18301  

HCN  NO,  442 

DAY  240 

TIME  7 44 

(*J5,3, 

1 

POWER  CONSUMPTION,  RECEIVE 

(120V,  60  HZ 

, 223.1  MHZ) 

LIMITS  

— 

127,133 

WATTS 

NMT  1S0W 

2 

MAIN  RECEIVER  SENSITIVITY 

t AUDIO  OUTPUT 

1 - . . . 

(6  UV  OPEN 

CIRCUIT,  30X  AM,  1000  HZ) 

R.F.  INPUT 

AUDIO  OUT 

S^N/N  RATIO 



frequency 

NLT  100MM 

NLT  10OB 

223,1 

160 

14.3 

239.1 

132.2 

14.3 

273,1 

134.2 

13.7 

399,1 

140.7 

13.9 

323,1 

148.3 

14,1 

339,1 

143.9 

14,4 

373.1 

132.8 

13,6 

399,973 

163.1 

16,7 

FREQUENCY 

resetability 

FREQ. 

S4N7N  RATIO 

LIMITS 

223,1 

15.6 

T 1908 

309,1 

13,8 

NLT  19DB 

■ 

. 

399,973 

16,7 

- ■ 

NLT  1906 

--  t*)5.3. 

4 

RECEIVE 

MAIN  AUDIO  RESPONSE  (309, T MHZ, 

190  UV,  30X  MOO) 

modulation 

AUDIO 

FREQUENCY 

OUTPUT 

LIMITS 

1090 

0 

DB 

REFERENCE 



109 

-13,2 

OB 

NLT  1008 

309 

-.7 

DB 

«1,«2DB 

- - 

3090 

A 

OB 

41,-2DB 

10909 

-29.4 

OB 

NLT  1008 

) 

31  - 

-- 

' 

. ... 

- 

57. 


J 
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(•35.3. 


(•35.3. 


(•35.3. 


TESTED  ar  !830t 
MCN  NO.  442 
DAY  24ia 
TIME  7 44 


HEADSET  OUTPUT 

(5  UV,  30X 

MOD,  1 KHZ,  300 

.1  MHZI 

100  MN  OBTAINED? 

YES 

RECEIVE  data  AUDIO  RESPONSE 

(1000UV,30XMOD 

,300.1MhZ,OI3T3 

C100UV,30XMOO, 

300, 1MHZ,RESP) 

MODULATION 

AUDIO 

FREUUENCY 

OUTPUT 

OIST, 

LIMITS 

1000 

.80388 

3.4 

>,5V,  <10X 

25 

♦ - lOB 

16 

-1 

♦ 1 , -30B 

8000 

-.2 

*■  106 

•25  KHZ 

NA 

1 KHZ  A 6 UV 

.8162 

NLT  ,5V 

u 


IP  BANOWIOTH  C3P0.1  MHZ,  12  UV,  NO  modulation! 


PHCa  ERROR  • Sei-<?,$3»( 
(1)  AGC  REF  • 

-et.ffii 

(23  6 OB  UPPER-t«^^ 

loner 


(33 


-cser 

80  00  UPPER»^09ft  ■ 


LIMITS 

reference 

reference 

nl  NEC.  Than  REF, 
nl  neg,  Than  ref. 


LOMERw.M  >9 


270.1  MHZ3 

jvoc 
voc. 

VDC 

> 1C  Ma  /I  uc<  I 
VDC  2.  S'-7C^‘^  NEG,  Than  ref. 
,voc  ^ ^man  ref. 


S'8. 


P- 
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nCN  NO.  442 

OAT  240 

TIME  7 44 

5,4,1  HIC  current  C300,0  MHZ) 

voltage  developed  limits 

ACROSS  100  OHH  resistor 

-4.1643  VOLTS  -3, 5, -4,5V 


5,4,3 


TEST  POINTS 


VOLTAGE 


(300.0  HHZ, 
PA  PWO 
PA  REF 
ALC 
KEY 

(300.0  MHZ, 
XMIT  AUDIO 
(312,5  MHZ, 
SERVO  ♦ 
SERVO  • 

TUNE  volt 

pll  out 
pll  fault 

IF  AGC 
RCV  AUDIO 


NO  MODULATION,  IN  XMIT) 

.6916 

.0192 

l.llS 

.0648 

90X  modulation) 

.9299 

30X,  1000  HZ,  6 UV,  IN  RCVR) 
4,3043 
,0416 
.0099 
,775 
4,4003 
-.473 
,2443 


LIMITS 


0.5-1 ,2V 
-.2.*,3V 
0,6-2,5V 
0.0S-0,5v 

,6-1, IV 

• 0 . 2-6 , 5 V 
-0,2-6, 5V 

♦ - 0,1V 
0.2-1 .5V 
2-5V 

-.3. -,7V 

, 1 6- , 3V 


5,4,4  DC  POWER  OPERATION(300,0  MHZ  IN  XMIT,  300,1  MHZ  IN  RCV) 

LIMITS 


♦ 26V  BAT  CHG  ■ 25,918  25, 5-26, 5V 

RF  POWER  OUT  • 21,8  18-24, 4W 

300,0  MHZ  FREQ  ■ 300000  50  ♦-  1.2KHZ 

SENSITIVITY  « 14  NLT  10OB 


AUDIO  OUTPUT  « 135.9 


NLT  100MW 


TH-7949  REV,  9 
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(•)5,l,3  PANEL  LAMPS  AND  METER  (30P.0  Mh2) 

POWER  lamp  lit? 

READY  LAMP  lit? 

♦ 26  V T.P,  reading 
26,008  V DC 

'l^.O 

PANEL  METER  R£*0ING---J^-—  VOC 


PANEL  METER  VOLTAGES 
METER  position 


♦ 22V 


PANEL  meter 
heading 


♦ 12V 


♦ 3V 


- 12V 


IL,0 

Tj" 

m m m m m ^ 

-d.c) 


tested  by  18301 
MCN  NO,  442 
OAY  240 
TIME  7 44 


wMANUAL* 

•MANUAL* 

LIMITS 
23, 5-26, 5V 

♦ -1  ,SACT»MaNU*L* 


LIMITS 


20,5-23,5*MANUAL* 
1 1 ,0-13, 1*MANUAL* 
4,62-5,6  «MANU*L* 
•11  -13,1*M*NU*U* 


(•J5,2,2 


INTERNAL  / external  POWER  METERS 


LIMITS 


•MANUAL* 


300  MMZ  Internal  fro  power  « WATTS  wMANUAL* 

DIFFERENCE  BETWEEN  EXT,  « INT,  METERS  • ---<-W  *-10X  *MANUAL* 


frequency  SELECT  SWITCHES  OPERATE  OK?- 
FROnT  panel  keying  (300,0  MHZ) 


CARBON  MIC  OK?> 


DYNAMIC  MIC  OK?. 


•manual* 


•MANUAL* 


•MANUAL* 


I 
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TESTED  BY  18301 
HCN  NO,  442 

-DAY  240  

TINE  7 44 


(•)S.2.3 


PONER  OUTPUT,  3. I V8NR 


FREQUENCY 

229.000MHZ 

30O.000MHZ 

399,900MHZ 


NIN.PWR. 


RATTS 

WATTS 

WATTS 


HA*,PWR, 


WATTS 

WATTS 

watts 


LIMITS 

16-32W  wMANUAL* 
16«32W  WMANUAL* 
16-32W  aMANUAL* 


reflected  power  at  300  MHZ 

■i  • • • W p 


■WATTS 


difference  between  ext, and 

C.3 

WATTS 


(EXT, PwR, METER) 
INT, METERS 


4 ••  8W  aMANUAL* 


*•  10X  aMANUAL* 
OF  EXT,  METER 


(a)S,2.4  VSNR  SHUT  DOWN 


FREQUENCY 

22S.000HHZ 

300,0k)0HHZ 

399.900HHZ 


POWER  OUTPUT 


-watts 

-watts 

-watts 


(4)3, 2. 5 


INTERNAL  MODULATION  METER 


X 


LIMITS 

NMT  7W  aMANUAL* 
NMT  7W  aMANUAL* 
NMT  7W  aMANUAL* 


~10X  REF  aMANUAL* 


■1 


3 


(*)S,2,9  XMIT  data  audio  FREQUENCY  RESPONSE  (300.0  MHZ) 


FREQUENCY 

1000 

10000 

25000 

300 


oet,a,f,level  limits 

REFERENCE 

• D0  tMANUAL* 

OB  *1,-306  aMANUAL* 

OB  *1,-30B  aMANUAL* 


1000  OB 

100  ~ '"-jsprt-  OB 

16  OB 


REFERENCE 
♦1,-30B  aMANUAL* 
*1,-3DB  aMANUAL* 


61 
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data  PASE  9 


5,3,2, 1 NOISE  BLANKER  OPERATION 


TESTED  BT  18301 
NCN  NO,  442 

--  DAY  240  

TlhE  7 44 

•NANUAL* 


(•15.3.3 


SQUELCH  PERPORHANCE  C300.1  hh2,  1000  HZ) 

II.  L- 

(2)  AUDIO  OUTPUT  » -----  VRMS 

(100  UV  RP  OPEN  CIRCUIT,  30X  HOD) 

0,a 

(3)  AUDIO  INCREASE  • — t—  oe 
(90X  HOD,  100  UV) 


(4)  AUDIO  level  DROPS?. 


A 7,23V  «HANUAL* 


NHT  SDB  *MANUAL* 


•HANUAL* 


(SQUELCH  GATE  CLOSED  * 50  UV) 

(5)  LOCAL  squelch  ON/OFP  OPERATIONAL? 


(5)  REMOTE  SQUELCH  ON/OFF  OPERATIONAL? 

(7)  AUDIO  OUTPUT?--^^^- 

(4  UV  RF,  OPEN  CIRCUIT) 

£>.C>\  ^ 

(8)  AUOIO  level  DROPS  TO  — V / 
SQUELCH  GATE  CLOSED  AT  NHT  3uV-i^-Y 


- 
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(1)  AGC  VOLTAGE  (12  UV,  OPEN  CIRCUIT,  399,975  MHZ) 
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(2)  AGC  voltage  (120,000  UV,  339,975  MHZ) 


volts. 
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(4)3,3,10  ANTENNA  RADIATION  AT  205  MHZ  (TRANSCEIVER  SET  TO  235,0  MhZ) 
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5,4,2  IF  OUTPUT  (300.1  MHZ,  12  UV,  NO  MODULATION) 

— p w • - • • 
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END  6RC-171  TESTING,  OATI  240  HOURI  8 MINI  4 
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1| . 9 Problem  Areas 


[(..9.1  Temperature ; Initially  temperature  requirements  were 
a problem  until  radio  racks  were  stripped  for  improved  air 
circulation.  The  test  laboratory  was  not  properly  air  conditioned 
and  normal  operating  temperature  at  the  thermocouples  would 
continually  approach  test  liuiits  if  the  floor  fans  were  shut 
down.  No  overtemperature  conditions  occured  on  any  test  radios. 

U.9.2  Power ; AC  line  power  was  continuously  monitored  during 
testing  and  numerous  alarms  occured.  Alarms  were  primarily  due 
to  undervoltage  caused  by  momentary  power  losses.  On  one 
occassion  early  in  testing,  AC  power  to  the  test  area  was  shut 
down  accidently.  All  radios  were  bench  checked  and  no  failures 
occured.  Some  damage  to  the  ATE  resulted  however. 

k.9>3  ATE;  The  ATE  was  designed  using  TTL  logic  to  control 
telephone  type  rotary  stepping  switches.  These  switches  cycled 
the  radios  through  transmit  and  receive  cycles  and  controlled 
monitoring  equipment.  Initial  test  problems  resulted  due  to 
switch  synchronization  errors  in  the  ATE.  An  alarm  circuit 
monitored  switch  positions  and  would  place  the  ATE  and  radios 
in  standby  if  a synchronization  error  occu.’ed.  This  necessitated 
additional  monitoring  and  manual  resetting  by  the  test  team 
to  assure  maximum  best  time  utilization.  As  testing  progressed 
improved  maintenance  procedures  minimized  this  problem.  Less 
than  total  test  time  was  lost  due  to  ATE  malfunction  or 
outage . 

S.  SUMMARY:  The  simulated  operational  test  of  the  AN/URC-ITI 

transceiver  was  completed  on  1 3 ^91b.  A total  of  172,092 

relevant  test  hours  were  accumulated  on  thirty  test  transceivers. 

A total  of  ten  relevant  failures  occured  during  testing.  The 
total  EMTBF  at  this  time  is  17,209.2  hours.  This  figure  will 
be  modified  based  on  testing  continuing  on  the  Radio  Set  Control 
(C-7999)  which  will  complete  testing  on  23  Nov  76.  No  significant 
failure  trends  were  discovered  on  the  RT-900/GRC-1 71  during  the 
test . 
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